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Methodically the focus of my research interests is on

e a posteriori error estimates for partial differential equations,
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Course and exercises/ntroduction to numerical analysis; Practical
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for partial differential equations

Course, exercise and programming course Numerics for PDEs II; Sem-
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Course, exercise and programming course Numerics for PDEs I, Sem-
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Course, exercise and programming course Numerical methods for par-
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Course and exercises Numerics for partial differential equations I/
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Course Theory and Numerics for PDEs IlII; Course Scientific Comput-
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Course Differential Equations for Engineers; Seminar Partial Differen-
tial Equations

Course Numerical Analysis II.

Exercise accompanying a course Numerical Analysis I.
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simulation Of fuel cells.
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conservation laws.
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tial Differential Equations.
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Programming course Parallel methods for the solution of scalar con-
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Exercises accompanying a course Ordinary differential equations.
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DFG project: Multi-scale analysis of two-phase flow in porous media
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DFG project: Reduced basis methods for model reduktion of non-linear
parametrized evolution equations.

DFG CRC656, PMO09: Modellierung der Blutstrémung fir ein
Atherosklerose-Modell.

BMBF project: AdaptHydroMod: Adaptive hydrological modeling with
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Diffusionsmedium.
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nante Strémungen in homogenisierten Medien within the Eliteférder-
programm fir Postdoktoranden

GRS — BMBF project: Entwicklung eines Programmes zur dreidimen-
sionalen Modellierung des Schadstofftransportes.

EU: Member of the Research Training Network (RTN) on HYperbolic
and Kinetic Equations : Asymptotics, Numerics, Analysis (HYKE).

DFG project: Selbstadaptivitdt und Visualisierung in 3D.
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Development of RBmatlab and Dune-RB, two libraries for implement-
ing reduced basis methods (see www.morepas.org). In collaboration
with the group of B. Haasdonk (Stuttgart).

Developer of DUNE - a new object oriented package for scientific com-
puting (see www.dune-project.org). In collaboration with the teams
of D. Kréner (Freiburg), P. Bastian (Heidelberg) and R. Kornhuber
(Berlin).

Developer of the numerical toolbox fc-2p for the simulation of fuel cells.
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operation with the team of M. Rumpf, Duisburg.

Developer of the numerical toolbox Gflow for the approximation of den-
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Activities as a referee or editor
Member of the editorial board

SIAM Journal on Scientific Computing, International Journal of Computing Science and
Mathematics, International Journal on Finite Volumes, ISRN Applied Mathematics
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International Journal for Numerical Methods in Engineering, Numerical Methods for
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ical Analysis, Journal of Engineering Mathematics, Applied Numerical Mathematics,
Journal of Computational Physics, Journal of Computational and Applied Mathemat-
ics, Journal of Scientific Computing, Journal of The Electrochemical Society

Referee for science foundations

Schweizerischer Nationalfond (Schweiz), National Science Foundation (USA), National
Fund For Scientific & Technological Development (Chile), De Nederlandse Organisatie
voor Wetenschappelijk Onderzoek (Niederlande), Academy of Finland and Tekes (Fin-
land), Ministery for Education (Greece)
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vited talk, Model reduction for multiscale problems. (RICAM, Linz, 12.-16.12.2011)

. Journees Scientifiques du GNR MOMAS. Invited talk, Error control and adaptivity

for numerical multiscale methods. (CIRM, Marseille, 2.-4.11.2011)

CEMRACS 2011 Summer School. Three invited talks, A posteriori error estimates
and adaptation for multiscale problems. (CIRM, Marseille, 18.-22.7.2011)

International Conference on Simulation Technology 2011. Invited talk, Complex-
ity Reduction and Error Control for Partial Differential Equations. (Stuttgart, 14.-
17.6.2011)

. The International Symposium on Finite Volumes for Complex Applications VI. Talk,

Inflow-Implicit/Outflow-Explicit scheme for solving advection equations. (Prag, 6.-
10.6.2011)

Spring School on Evolution Equations. Three invited talks, Error Estimates and
Adaptivity for Approximations of Conservation Laws. (Konstanz, 4.-7.4.2011 )

SIAM Conference on Computational Science and Engineering. Invited minisym-
posium talk, Empirical Operator Interpolation for Reduced Basis Approximations of
Nonlinear Evolution Equations (Reno, 28.2.-4.3.2011)

. Workshop on Topics in Mathematical Fluid Dynamics. Invited talk, Error Control

and Adaptive Model Reduction (Freiburg, 11.-12.2.11)

. Workshop on Model Order Reduction in Optimization and Control with PDEs. In-

vited talk, Empirical interpolation of nonlinear operators in model reduction of pa-
rameterized evolution equations (Berlin, 26.-28.1.11)

Workshop on Reduced Basis Methods. Co-organizer (UIm, 7.-8.12.10)

Workshop on Discretization Methods for Viscous Flows. Invited talk: A New Inflow-
Implicit/Outflow-Explicit Finite Volume Method for Solving Variable Velocity Advec-
tion Equations. (Carry le Rouet, 8.-10.9.10)

Workshop on A posteriori error estimates and mesh adaptivity for evolutionary non-
linear problems. Invited talk: Error Control and Adaptivity for Reduced Basis Ap-
proximations of Parametrized Evolution Equations. (Paris, 7.8.10)

Fifth European Conference on Computational Fluid Dynamics Organizer of a min-
isymposium: Model Order Reduction of Complex Systems in CFD. (Lisbon, 14.-
17.6.10)



14. International Workshop on Coupled Models in Energy, Hydrological and Climate
Research. Scientific committee (WIAS Berlin, 8.-9.10.09)

15. International Workshop on Model Reduction of Parametrized Systems. Organizer
and poster presentation: Adaptivity and aspects of implementation for the reduced
basis method applied to parametrized evolution equations. (Mlnster, 16.-18.9.09)

16. SIAM Conference on Mathematical & Computational Issues in the Geosciences.
Organizer of two minisymposia: Modeling and Simulation of Coupled Surface
and Groundwater Flow. (Leipzig, 15.-18.6.09)

2008

17. Oberwolfach Workshop on Hyperbolic Conservation Laws. Invited talk: Reduced
Basis Methods for Non-Linear Conservation Laws. (Oberwolfach, 7.-13.12.08)

18. CeNoS-Workshop. Talk: Adaptive modelling and model reduction for multi scale
problems. (Minster, 28.11.08)

19. 4th Workshop on Numerical Methods for Evolution Equations. Invited talk: Re-
duced basis methods for evolution equations. (Heraklion, Crete, 26.-27.9.08)

20. 5th International Symposium on Finite Volumes for Complex Applications. Talk:
Adaptive basis enrichment for the reduced basis method applied to finite volume
schemes. (Aussois, 9.-13.6.08)

21. IEA-AGHSET Workshop on Basic Science for Energy. Invited talk: Mathematical
challenges in model based design of PEM fuel cells . (Paris, 6.-7.5.08)

2007

22. Computational Methods with Applications. Invited talk: Efficient simulation of con-
vection diffusion equations. (Harrachov, 19.-25.8.07)

2006

23. Workshop on Modelling and Simulation of PEM Fuel Cells. Organizer, (WIAS
Berlin, 18.9.-20.9.06)

24. Eleventh International Conference on Hyperbolic Problems: Theory, Numerics, Ap-
plications. Invited talk: Error control and adaptivity for convection dominated prob-
lems. (Lyon, 17.7.-21.7.06)

25. ZWF-Symposium. Talk: Strémungen in porésen Medien: Modellierung, Simulation
und Anwendungen. (Zentrum flr Wasserforschung, Freiburg, 30.5.06/2.6.06)

2005

26. DFG-CNRS Workshop: Micro-Macro Modelling and Simulation of Liquid-Vapour
Flows. (Kirchzarten, 16.11.-18.11.05)

27. Program “Wave Motion” . Invited talk: A posteriori error control for approximations
of non-linear conservation laws. (Mittag-Leffler Institut, Stockholm, 5.9.-30.9.05)



28. Fourth International Symposium: FINITE VOLUME FOR COMPLEX APPLICATIONS.
Invited talk: Error control for approximations of nonlinear conservation laws. (Mar-
rakech, 4.7.-8.7.05)

29. Third M.L.T. Conference on Computational Fluid and Solid Mechanics.
Invited minisymposium talk: A new stable discontinuous Galerkin approximation
for non-linear conservation laws on adaptively refined grids .
Invited minisymposium talk: A posteriori error estimates for the heterogeneous
multiscale finite element mehtod for elliptic homogenization problems.
(M.L.T., Cambridge, USA, 14.6.-17.6.05)

2004

30. Workshop on Numerical Methods for Evolution Equations. Talk: Error estimates for
finite volume approximations of non-linear conservation laws on bounded domains.
(Heraklion, Crete, 24.9.-25.9.04)

31. Workshop on Hyperbolic Conservation Laws. Invited talk: Error estimate for the
approximation of non-linear conservation laws on bounded domains by the finite
volume method. (Oberwolfach, 4.4.-10.4.04)

2003

32. Workshop on RF-Ablation. Talk: Hierarchic Modeling for heat transport with perfu-
sion. (Bremen, 18.12.03)

33. Workshop on Modeling and Simulation of Liquid-Vapor Flows. Talk: Macroscopic
two phase flow based on diffuse interface model at the micro scale. (Kirchzarten,
15.7.-16.7.03)

34. Workshop on Perspectives on incompressible flows. Comparison of different com-
putational strategies. Invited talk: Efficient finite volume methods: From a posteriori
error estimates to fuel cell simulations. (CSCAMM, College Park, USA, 7.4.-11.4.03)

35. GAMM Conference 2003. Invited organizer of a minisymposium on Upscaling.
(Abano Terme - Padua, ltaly, 24.3.-28.3.03)

36. SIAM Conference on Mathematical and Computational Issues in the Geosciences.
Invited minisymposium talk: Efficient simulation of contaminant transport with
biodegradation in porous media.

Invited minisymposium talk: Discretization and a posteriori error control for radio
nuclide transport with nonlinear adsorption in the subsoil.
(Austin, USA, 17.3.-20.3.03)

2002

37. Adaptive Methods for Evolution Problems. Invited talk: Higher order finite volume
methods on selfadaptive grids for convection dominated reactive transport problems
in porous media. (Strasbourg, 25.1.-27.11.02)

38. Numerical Methods for Evolution Equations. Talk: Higher order finite volume meth-
ods on selfadaptive grids for convection dominated reactive transport problems in
porous media. (Heraklion, Crete, 20.9.-21.9.02)



39.

40.

41.

42.

43.

2001
44.

45.

46.

47.

48.

2000
49.

50.
51.

ALGORITMY 2002. Invited talk: A posteriori error estimates and adaptive meth-
ods for finite volume approximations of convection dominated porous media flow
problems. (Podbanske, Slovakia, 8.9.-13.9.02)

Third International Symposium on: FINITE VOLUMES FOR COMPLEX APPLICA-
TIONS - PROBLEMS AND PERSPECTIVES. Talk: A posteriori error estimate for
finite volume approximations of convection diffusion problems. (Porquerolles, 24.6.-
28.6.02)

Conference on Discontinuous Galerkin Methods. Invited talk: Second order central
schemes on adaptive unstructured grids. (Oberwolfach, 21.4.-26.4.02)

Ninth International Conference on Hyperbolic Problems: Theory, Numerics, Appli-
cations. Talk: Adaptive second order central schemes on unstructured staggered
grids. (Pasadena, California, 25.3.-29.3.02)

Annual ANumE Conference 2002. Invited talk: Adaptive finite volume methods for
convection dominated problems (Freiburg, 4.2.-6.2.02)

SMAI, 1er congres national de mathematiques appliquees et industrielles. Invited
minisymposium talk: Adaptive finite volume approximations for weakly coupled
convection dominated parabolic systems (Pompadour, Frankreich, 28.5.-1.6.01)

Sixth SIAM Conference on Mathematical and Computational Issues in the Geo-
sciences. Invited minisymposium talk: A posteriori Error Estimates and Adaptive
Methods for Reactive Transport Problems in Porous Media (Boulder, USA,11.6.-
14.6.01)

Workshop on Adaptive Methods for Flow Computation. Talk: Adaptive finite volume
approximations for convection dominated transport problems (Heidelberg, 22.10.-
24.10.01)

Open Problems of Direct Methanol Fuel Cells (DMFC). Talk: 3D Modelling of PEM
fuel cells (Berlin, 23.11.-24.11.01)

11. GAMM Workshop on Numerical Methods in Fluid Mechanics. Poster: Adap-
tive Finite Volume Schemes for Convection Dominated Flow Problems (Kirchzarten,
26.11.-27.11.01)

Eighth International Conference on Hyperbolic Problems: Theory, Numerics, Appli-
cations. Talk: A posteriori error estimates for finite volume approximations to singu-
larly perturbed convection diffusion equations and conservation laws (Magdeburg,
28.2.-3.3.00)

Workshop on Computational Methods for Real Gas Flow. (Kirchzarten, 18.4.-20.4.00)

Trends in Nonlinear Analysis. Invited minisymposium talk: A posteriori error
estimates for vertex centered finite volume approximations of convection-diffusion-
reaction equations (Heidelberg, 8.10. - 12.10.00)



52.

53.

1999

54.

55.

56.

57.

1998

58.

59.

60.

61.

1997
62.

63.

64.

Conference on Hyperbolic Conservation Laws. Invited talk: A posteriori error esti-
mates for implicit vertex centered finite volume approximations of nonlinear convection-
diffusion-reaction equations (Oberwolfach, 22.10.-27.10.00)

International Conference on Modelling and Computation in Environmental Sciences.
Talk: Adaptive finite volume methods for displacement problems in porous media
(Bad Herrenalb, 30.10.-2.11.00)

Summer School on Subsurface Modeling: Multiphase Flow, Transport and Bioreme-
diation. (Braunschweig, 1.3.-5.3.99)

Finite Volumes for Complex Applications. Talk: Adaptive mesh refinement for single
and two phase flow problems in porous media (Duisburg, 19.7.-22.7.99)

GAMM Workshop on Numerical Methods in Fluid Mechanics. (Kirchzarten, 27.9.-
28.9.99)

Interphase '99 Workshop on Numerical Methods for Free Boundary Problems. (Freiburg,
14.10.-16.10.99)

WORKSHOP on ADAPTIVE METHODS for DIFFERENTIAL EQUATIONS. Talk: A
posteriori error estimates for upwind finite volume schemes for nonlinear conserva-
tion laws in multi dimensions (Stockholm, Sweden, 30.3.-1.4.98)

Time-Dependent Magnetohydrodynamics: Analytical, Numerical, and Application
Aspects. (Kirchzarten, 20.7.-22.7.98)

4th International Conference on Numerical Methods and Applications. Invited min-
isymposium talk: Mixed finite element — finite volume methods for two phase flow
in porous media (Sofia, Bulgaria, 19.8.-23.8.98)

Workshop on Adaptive Finite Element Methods and Optimization. (Heidelberg,
19.11.-21.11.98)

First Euro-Conference 1997, Hyperbolic Conservation Laws. Poster: A mixed finite
element - finite volume method for the two phase flow in porous media (Lyon, 5.2.-
7.2.97)

Workshop on Hybrid Methods for Bifurcation and Dynamics in Partial Differential
Equations. Invited talk: Visualization in fluid dynamics and elasticity (Marburg, 9.6.-
11.6.97)

Workshop on Domain Decomposition and Multifields in Fluid and Solid Mechanics.
Talk: Convergence of a mixed finite element — finite volume method for the two
phase flow in porous media (Hirschegg, 3.11.-8.11.97)



65. Fifth Winter School, Mathematical Theory in Fluid Mechanics. Talk: Convergence
of a mixed finite element — finite volume method for the two phase flow in porous
media (Paseky, Tschechiche Republik, 6.12.-14.12.97)

1996

66. Workshop Visualization in Physics. Talk: Hierarchical and Adaptive Visualization of
Unstructured Grid Data (Bielefeld, 22.2.-23.2.96)

67. DMV Jahrestagung 1996. Talk: Konvergenz eines Gemischte Finite Elemente -
Finite Volumen Verfahrens flr den Zweiphasenflu3 in porésen Medien (Jena, 15.9.-
21.9.96)

68. International Summer School on Scientific and Mathematical Visualization. (Etten-
heim, 23.9.-27.9.96)

Invited Talks at Research Institutes
2011

1. Oberseminar Angewandte Analysis, TU Dortmund, 17.11.2011. Talk: Error esti-
mates and adaptivity for conservation laws and degenerate parabolic problems

2010

2. SFB 611 Seminar, Bonn, 18.5.2010. Talk: Complexity reduction and error control
for evolution equations

3. Fraunhofer ITWM, Kaiserslautern, 11.3.2010 Talk: Complexity reduction and error
control for evolution equations

2009

4. Mathematics Department, University of Sussex, 12.11.2009. Talk: Reduced basis
methods for parametrized evolution equations

5. Oberseminar Numerik, Universitat Bielefeld, 15.5.2009. Talk: Reduzierte Basis
Techniken fir parametrisierte nichtlineare Evolutionsgleichungen

6. Kolloquium der Fakultat fir Mathematik, Universitat Karlsruhe (TH), 27.1.2009. Talk:
Modellreduktion fir Parametrisierte Partielle Differentialgleichungen

2008

7. Fachbereich Mathematik, TU Darmstadt, 24.4.2008. Talk: Effiziente numerische
Methoden in der Brennstoffzellenforschung

2007

8. Center for Nonlinear Science, Universitat Mlnster, 4.12.2007. Talk: Effziente nu-
merische Methoden fir nichtlineare Strémungsprozesse in porésen Medien



2006
9.

10.

11.

12.

13.

2005

14.

15.

16.

17.

18.

19.

20.

2004
21.

22.

Institut fir Mathematik, HU Berlin, 18.11.2006. Talk: Fehlerkontrolle und Adap-
tivitat flr konvektionsdominante Probleme: Modellierung, Analysis, Simulation und
Anwendungen

Institut fir Mathematik, TU Berlin, 14.10.2006. Talk: Fehlerkontrolle und Adap-
tivitat flr konvektionsdominante Probleme: Modellierung, Analysis, Simulation und
Anwendungen

Fachbereich Mathematik, Universitat Bonn, 27.9.2006. Talk: Fehlerkontrolle und
Adaptivitét fir konvektionsdominante Probleme

Fakultat fur Mathematik, Universitat Bielefeld, 16.6..06. Talk: Fehlerkontrolle fiir
konvektionsdominante Probleme: Von A-Posteriori Theorie bis Brennstoffzellensim-
ulation

Mathematisches Kolloquium, Ruhr-Universitat Bochum, 26.4.06. Talk: Fehlerkon-
trolle fiir konvektionsdominante Probleme: Von A-Posteriori Theorie bis Brennstof-
fzellensimulation

Fachbereich Mathematik und Informatik, Universitat Minster, 7.12.2005. Talk: Kon-
vektionsdominante Probleme: Von A-Posteriori Theorie bis Brennstoffzellensimula-
tion

Fachrichtung Mathematik, TU-Dresden, 17.10.05. Talk: Konvektionsdominante Stré-
mungen: Von A-Posteriori Theorie bis Brennstoffzellensimulation

Fachbereich Mathematik und Informatik, FU-Berlin und WIAS, 20.05.05. Talk: Adap-
tive Finite Volumen Methoden: Von A-Posteriori Theorie bis Brennstoffzellensimula-
tion

Departement Mathematik, Universitat Basel, 13.5.05. Talk: Error estimates for HM—
FEM approximations of elliptic homogenization problems

Seminar fur Didaktik, Universitat Freiburg, 10.05.05. Talk: Modellierung und Simu-
lation von makroskopischen Phdnomenen basierend auf mikroskopischen Modellen

SAM, ETH-Zirich, 11.04.05. Talk: Error estimates for HM—FEM approximations of
elliptic homogenization problems

Technische Universitat Minchen, 17.02.05. Talk: Flow in Porous Media: Analysis,
Simulation, and Applications

Universitat Stuttgart, 19.11.04. Talk: Strémungen in porésen Medien: Modellierung,
Analysis, Simulation und Anwendungen

Humboldt-Universitat, Berlin, 10.6.04. Talk: Modeling, analysis, and simulation of
flow in porous media



23. Freiburg-Seminar, Richard-Fehrenbach-Schule Freiburg, 6.5.04. Talk: Modellierung
und Simulation von Stémungen in porésen Medien

2003

24. Department of Mathematics, University of Maryland, College Park, 18.11.03. Talk:
Error estimates for finite volume approximations of non-linear conservation laws on
bounded domains

25. PACM, Princeton University, 10.11.03. Talk: A posteriori error estimates and adap-
tivity for convection dominated flow problems

26. Fachbereich Mathematik und Statistik, Universitdt Konstanz, 31.10.03. Talk: A
posteriori Fehlerabschétzungen und adaptive Methoden fiir konvektionsdominante
Strémungsprobleme

27. Department of Mathematics, University of Maryland, College Park, 13.05.03. Talk:
Robust a posteriroi error estimates for convection dominated weakly coupled parabolic
systems

2002

28. Institut fir Mathematik Il, FU Berlin, 29.11.02. Talk: Efficient finite volume methods
for convection dominated flow in porous media

29. Institut fir Mathematik, Clausthal, 15.11.02. Talk: Adaptive finite volume methods
with applications in porous media flow

30. Institut fir Mathematik, Augsburg, 28.10.02. Talk: Adaptive finite volume methods
with applications in porous media flow

31. Institut fir Angewandte Mathematik, Erlangen, 9.7.02. Talk: Adaptive finite volume
approximations of convection dominated reactive transport problems in porous me-
dia

32. Institut fir Chemische Verfahrenstechnik, Stuttgart, 3.5.02. Talk: Adaptive methods
for the simulation of water-gas flow in PEM fuel cells

33. Institut fir Wasserbau, Stuttgart, 25.4.02. Talk: Adaptive finite volume methods for
transport and displacement problems in porous media

34. MPI Leipzig, 21.1.-23.1.02. Talk: A posteriori error estimates and adaptive finite
volume approximations for convection dominated transport problems

35. RWTH Aachen, 17.1.-18.1.02. Talk: A posteriori error estimates and adaptivity for
implicit finite volume approximations of convection-diffusion-equations

2001

36. Fraunhofer ISE in Freiburg, 18.12.01. Talk: Dreidimensionale Simulation von PEM—
Brennstoffzellen

37. Universitat Basel, 7.12.01. Talk: A posteriori error estimates and adaptive finite
volume approximations for convection dominated transport problems



38. Universitat Strassburg, 30.10.01. Talk: A posteriori error estimates for finite volume
approximations of hyperbolic and convection dominated parabolic problems

39. Universitat Marseille, 27.4.-29.5.01. Talk: Adaptive finite volume approximations for
weakly coupled convection dominated parabolic systems

2000

40. WIAS Berlin, 8.2.-11.2.00. Talk: A posteriori error estimates for finite volume ap-
proximations of scalar conservation laws and singularly perturbed problems

41. Universitdt Magdeburg, 7.2.-8.2.00. Talk: A posteriori error estimates for finite vol-
ume approximations of scalar conservation laws and singularly perturbed problems

1999

42. Universitat Bonn, 7.12.-9.12.99. Talk: A posteriori error estimates for finite volume
approximations of scalar conservation laws and singularly perturbed problems

Organizer of the following events
1. Workshop on Topics in Mathematical Fluid Dynamics (Freiburg, 11.-12.2.11)
2. Workshop on Reduced Basis Methods (Ulm, 7.-8.12.10)

3. Minisymposium Model Order Reduction of Complex Systems in CFD, ECCOMAS
CFD 2010 (Lisbon, 14.-17.6.10)

4. International Workshop on Model Reduction of Parametrized Systems (Minster,
16.-18.9.09)

5. Two Minisymposia on Modeling and Simulation of Coupled Surface and Groundwa-
ter Flow, SIAM GS09 (Leipzig, 15.-18.6.09)

6. Workshop on Modelling and Simulation of PEM Fuel Cells (WIAS Berlin, 18.9.-
20.9.06)

7. Minisymposium Upscaling, GAMM-Jahrestagung (Abano Terme, 24.3.-28.2.03)
8. INTERNATIONAL SPRINGSCHOOL on VISUALIZATION (Bonn-Réttgen, 20.3.-24.3.00)
9. Learnshop on SCIENTIFIC VISUALIZATION 98 (Bonn, 25.2.98-27.2.98)

10. International School on Theory and Numerics for Conservation Laws (Freiburg,
19.10.-24.10.97)



