UNIVERSITAT@OSNABRUCK

Institute of
Environmental Systems Research

Report
November 2004 - September 2007

Institute of
U S F Environmental
Systems Research



Editor: Prof. Dr. Michael Matthies
Managing editor:  Dr. Jens Newig
Editorial assistant: Katleen Barbier

University of Osnabruick
Institute of Environmental Systems Research
(Institut fir Umweltsystemforschung — USF)

Barbarastr. 12
D-49076 Osnabriick
Germany

Mail delivery address:

D-49069 Osnabriick
Germany

Phone: +49 (0) 541/ 969-2575
FAX:  +49 (0) 541/ 969-2599

E-Mail (Secretary): office@usf.uni-osnabrueck.de
Internet: http://www.usf.Uni-Osnabrueck.DE



Table of Contents

L0 L1y 4
1 THe INSHEULE ..o —————————— 6
2 L Tl 111 T
2.1 Courses
2.2 Completed diplomas...........eeiiieiiiiiii e 13
2.3 Systems Science COlOQUILM ........coiiiiiiieeeeeee e 14
2.4 Other TEACKHING .......i e e e ee e 17
3 Research
3.1 RESEAICH PrOJECES. . uuiiiieiiiiiiiii it e s eeeeemt et et e e e et e e e e e e are e e e s e nnnnraeeeees 18
3.1.1 Applied SYStEMS SCIENCE ......ccvvviviiee e i eeeeeee e ee e e e e e e e 18
3.1.2 Resource FIow Management.............ueeeiiieeeeemeeeeeessiiiieeeeeessssnnneneeessnnnees 24
3.1.3 Theoretical SYStEMS SCIENCE..........uvvviicmmmmmreeeeeeeeeeeriieeee e e s eerereeeeseanees 28
3.1.4 Applied Environmental Systems ANalySiS .......cccccvvicviiieeeeeniiiiiiieee e 30
3.2 RESEAICH COOPEIAtIONS ......viiieiiiiieieet o oottt e e e e e et e e e e s entbre e e s s annneeeeeens 31
3.3 Conferences and workshops hosted by the INStitute................evviiiiiiiinieiniinns 34
3.4 PUDBIICAIONS ...t

3.4.1 Applied Systems Science...
3.4.2 Resource Flow Management....

3.4.3 Theoretical SYStEMS SCIENCE.........c.uvveiicmmmmmreeeeeeeeeeviieeee e e e eerereeeeeseneed 48
3.4.4 Applied Environmental Systems ANalySiS .......cccccevvicviiieeeeiniiciiiiee e 50
3.4.5 Scientific Contribution SErES ..........coiiieeccmeiie it 50
3.5 PhD dissertations and Habilitationen........ . eoveeeiiiieiniiiee e 51
3.5.1 Completed PhD diSSEIMatioNS ..........ccccviurriieeeeeeiiiiiieeee e sciviee e e 51
3.5.2 CompletedHabilitatioNEN.............oeviiiiiiiiiiiee e 52
3.6 AWABITS ...ttt 52

4 Faculty and staff members

4.1 Faculty: Applied SYStEMS SCIENCE.........ciieeeeeeeeeieiiiiee e et e e e e esrree e e e e s 53
4.2 Faculty: Resource FIOW Management ...........ceeeecceeeieeviiereeeniiiiiieeeeessninneeaesans 53
4.3 Faculty: Theoretical SyStemS SCIENCE .......ccceeemmeeeriiiiiiiiiee e eea e 54
4.4 Faculty: Applied Environmental Systems ANalySiS...........vvvveeviiiviiieeeeniiiiiiieeeen 45
4.5 Technical and administrative Staff...........ccocceeiiiiiiii e 54



Editorial

This report covers the period from Novembéy 2004 to September 30, 2007. It is the
fourth report since the Institute of Environmerggstems Research was established in 1994
to carry out interdisciplinary research of compferblems in the environmental field. The
unusually long report period of almost three yésus result of several major developments
and events, which are described in this reports Té&port also includes the experiences with
and restructuring of the Institute’s academic paogme “Applied Systems Science”.

The second half of the Institute’s new building te former British military base was

finished in spring 2006 and the two research grafp&pplied System Science (Prof. Mat-
thies) and Theoretical System Science (Prof. Malghmould move into the reconstructed
offices, where the research group for Resource Rtamagement (Prof. Pahl-Wostl) is

already residing. The two laboratories in the négldgy building needed a little bit more

time to come into operation. Thanks to our veryparative colleagues in the ecology group
(Prof. Kratochwil) for their kind hospitality in lawing us to use their laboratory facilities

during the transition period.

On March 1, 2007, the new Assistant Professor (Juniorprofdseo Applied Environ-
mental Systems Analysis, Elke Fries, started heeaeh and lecturing. Since August™15
2007, Melanie Wissing, technical assistant, is suiipy her with analytical work on envi-
ronmental fate processes of xenobiotics. The firmuscpport of the university in establish-
ing the laboratory is greatly appreciated. In atj@ppointment with the Helmholtz Centre
for Environmental Research in Leipzig/Halle thetitoge established a new professorship in
Ecological Modelling. The assessment procedurélisrsprogress.

In winter term 2006/07 we started with the consgeutourse programmes in Applied
Systems Science to meet the study requirementeddlogna process. Successful students
finish their study programme after six semestetk wiBachelor of Science (B.Sc.) and after
four semesters with a Master of Science (M.Sc.yemgThe Zentrale Evaluierungs- und
Akkreditierungsagentur (ZEVA) has evaluated botlgoammes and acknowledged the
courses as outstanding educational programmeshwanécunique in Germany.

The master's course in Integrated Assessment &dish the winter term 2005/06. The

programme was run jointly with the University of @mte in Enschede (Netherlands). The
implementation of the programme encountered seweganizational problems and finan-

cial constraints, which made its long-term estéiofient too difficult. We regret this devel-

opment.

On September 26— 28" the Institute, supported by the German EnvironaieRoundation
(DBU), organised the Annual Meeting of the “GDCheRgruppe Umweltchemie und Oko-
toxikologie”. More than 160 scientists from GermaiBwitzerland, Belgium and Austria
participated in the conference. Oral and postetritmrions were presented in 11 sessions
covering aspects ranging from environmental chemarhjcs to ecosystem research, risk
assessment, and sustainable chemistry. Two pldeettyres dealt with pharmaceuticals in
the environment and global issues of persistennateds.



Research continues in the various research andogenent programmes. A major part of
the research carried out at the institute was stp@dy a variety of international and na-
tional institutions, e.g. EU, German Federal Envinent Agency, German Environment
Foundation, and Lower Saxonian Ministry of Sciemcel Culture, as well as by industry
and several foundations. Prof. Pahl-Wostl was ssfokin acquiring the Integrated Euro-
pean Project, NeWater. She is the co-ordinatorafrnthan 40 institutions working together
on new adaptive water management methods. Prothidatis a partner in a DFG-Research
Group on veterinary medicines in soil. A total ppeoximately € 3.3 Million was awarded
between 2004 and 2007 for the various researclegisjDuring this time 30 diploma and 8
Ph.D. theses have been completed of which most earéeed out at the institute. A large
number of refereed articles, contributions to coeriees, encyclopedia as well as books,
reports and other documents were published rdfigdie remarkable level of activities
undertaken by institute members. | very much apateseeing how all these active mem-
bers contribute to the success and further devetapof the institute. This is also demon-
strated by the various awards received for sewipddma and Ph.D. theses.

Thanks to all who are continuously supporting tiifute’s ongoing development towards
a level of national and international renown.

September 2007 Michael Matthies
Head of the Institute



1 The Institute

One of the university's five interdisciplinary iftstes, thelnstitute of Environmental Sys-
tems Research (Institut fur UmweltsystemforschundSF) was founded in 1994. It is a
multi-departmental institution of the Departmentdvtathematics/Computer Science, Biol-
ogy/Chemistry, Culture and Geosciences, and Busis¢sdies. The main research areas
undertaken at the Institute include ecosystemsysaisaland biogeochemical modelling,
environmental exposure and risk analysis, eco-banenvironmental management sys-
tems, socio-economic issues, agent-based modeltidgptive water management, and
participatory environmental governance. Now accoufa@iog some 40 faculty and staff
from the natural, social and planning sciencesjrbttute provides an inspiring, interdisci-
plinary intellectual environment.

In 1992, a C4 professorship in Applied Systems r®sewith a focus on environmental
systems research was filled. A further C3 profedsiprwith an emphasis on mathematical
modelling was filled in 1996. Thanks to fundingrfrdthe German Federal Environmental
Foundation, another C4 professorship with a denafign of substance flow management
(Stoffstrommanagement) was filled in 2001. Thisrggpra junior professorship (W1) focus-
ing on environmental systems analysis could alsfillbd.

The study programm@pplied Systems Scienaghich is also interdisciplinary and multi-
departmental, was founded in 1989. In the followirggr, a complementary degree pro-
gramme was also established. Beginning in the wisgenester 2006/07, both study pro-
grammes are being replaced by a Bachelor of SciandeMaster of Science in Applied
Systems Science in accordance with the Bolognaepeodn total, six departments are in-
volved in the teaching of Applied Systems Sciendgé) an emphasis on the Department of
Mathematics and Computer Science, which is algooresible for managing the courses.

Members of the board of the institute are currently
=  Prof. Dr. Michael Matthies (chairman and managiirgalor of the Institute)
= Prof. Dr. Joachim Hartling (Dept. of Cultural anéd@3ciences)
= Prof. Dr. Anselm Kratochwil (Dept. of Biology/Chestiy, Ecology Div.)
=  Dr. Jens Newig (scientific staff of the Institute)
=  Dr. Jirgen Berlekamp (scientific-technical stafttod Institute)
= Nils Kehrein (student of Applied Systems Research)

Research at the Institute is carried out in fourkivay groups, which are briefly portrayed in
the following paragraphs.

Applied System Science
Prof. Dr. Michael Matthies

Our research activities comprise the descriptiahamalysis of the states of the environment
and its compartments, the analysis of chemicalgateesses, and the development of meth-



ods for chemical and biological exposure and riskeasment. For these purposes, mathe-
matical and scientific modelling is performed, whiargets at quantifying environmental
processes and at a better understanding of envaotainsystems. Furthermore, modelling
allows for predicting chemical exposure to humand acosystems on local, regional, and
global scales.

A major emphasis of our scientific work lies on tadidation of developed models using
monitoring data for comparison. Therefore, we use-geferenced data and perform sensi-
tivity and uncertainty analyses, as well. Mass hezda are calculated on regional and local
scales, and GIS-supported environmental informasiodd management systems are devel-
oped.

Our projects are concerned with topics including:

=  Analysis, modelling and simulation of chemical ptithn in water, soil, air, and
plants,

=  Calibration and validation of the dynamic and geferenced exposure model for
river catchments GREAT-ER,

=  Multi-medial modelling of long-distance transpormtentials, bioaccumulation,
and environmental persistence,

= Calculation of mass and energy balances, GIS-stggp@nvironmental informa-
tion and management systems,

= Risk analysis of pharmaceuticals in soils.

Resource Flow Management
Prof. Dr. Claudia Pahl-Wostl

The chair for resource flow management (Stoffstramagement) was established in Octo-
ber 2001 and first funded by the Deutsche Bundassti Umwelt. Since October 2006 the
chair is integrated in the Department of Mathensatind Computer Science at the Univer-
sity of Osnabriick.

Innovative concepts for managing transformationcpsses towards sustainability are de-
veloped with an emphasis on an improved understgnoi dynamics and management of
actor networks and the development of flow baselicators for environmental, economic

and social sustainability. We develop new concéptsparticipatory model development

and management strategies. Activities proceeddaeckxchange with industry and public
authorities as well as other stakeholder groups.

One focus is improvement of the representatiorefituman dimension in integrated mod-
els and management processes. A promising methageist based modelling. In this con-
text, agents are autonomous software systems #satile the behaviour of social entities
(individuals, organizations). A big advantage aétimethod is that it allows a more realistic
representation of social and cognitive processesurn, this allows the exploration of the
complex spatio-temporal dynamics of human-technekgironment systems and thus the
development of the basic foundations for managragsformation processes in such sys-
tems. In particular, agent based modelling is weell suited for participatory model devel-
opment and application in processes of social legrwith different stakeholder groups.



The goal is to increasingly couple tools from natwanalysis to calculate sustainability
indicators with agent based models representingyhamics.

The main area of application is water resourcesagament at different scales and the
implications of the new European Water Frameworte&live for river basin management
in Europe. New integrated concepts for water ressgimanagement need to take the human
dimension into consideration more explicitly. Adaptintegrated management concepts are
more appropriate to deal with the complex resoumamagement problems society faces
nowadays.

Another important area of research is the developroegeneral concepts for interdiscipli-

nary work and integrative systems approaches. freagthening of innovative approaches
in inter- and transdisciplinary research activitiesinternational scientific networks is of

paramount importance.

Theoretical Systems Science
Prof. Dr. Horst Malchow

The studies deal with the mathematical analysis modelling of temporal, spatial and
spatio-temporal pattern formation in population-ayncal systems with applications to
epidemic spread and biological invasions. Thelatte regarded as one of the most severe
ecological problems, being responsible for thenetitbn of indigenous species, sustainable
disturbance of ecosystems and economic damageefdherthere is an increasing need to
control and manage invasions. This requires anmstateling of the mechanisms underlying
the invasion process. Recently, many factors haen lidentified that affect the speed and
the pattern of the spatial spread of an introdspeties or pathogen, such as spatial hetero-
geneity, resource availability, stochasticity, eammental borders, predation, competition,
infection, etc. Mathematics, mathematical modellémgl computer science play an increas-
ing if not central role in exploring, understandiagd predicting these complex processes.
This is especially true in studies of epidemic adrand biological invasion where labora-
tory experiments cannot embrace appropriate spsties, and manipulative field experi-
ments are, if at all ethically acceptable, veryengive, potentially dangerous, and lack the
necessary time series.

Bioinvasion and/or epidemic spread are modelledh witerministic and stochastic partial
differential equations, i.e., reaction-diffusionvadtion equations with external noise. For
the mathematical description of the dynamics oh&igorganisms, not only the traditional
equation-based methods are used, since the coasiterof their individual behaviour
patterns is very difficult or impossible. In addii modern procedures such as cellular
automata and individual-based models are tested¢@nuled by suitable interfaces.

Environmental System Analysis
Jun.-Prof. Dr. Elke Fries

The research activities focus on the transport fatel of organic pollutants (OP) in the
environment. Analytical methods are developed al#boratory to analyze low concentra-
tions of OP different environmental compartmenthdaratory experiments are performed to



obtain individual compound parameters determinhng liehavior of chemicals in different
compartments. Models are developed to predict treaentrations of pollutants in water,
soil and air and the compound distribution betwe#ferent phases. Concentrations of OP
are measured in surface water, ground water, waater, air and soil to validate model
predictions. In the context of the laboratory warklose co-operation exists with the labora-
tory of the chair ecology.

A second research interest is the economic evahlaif external effects on the environ-
ment.



2 Teaching

In summer semester 2005, there were 104 studentgist) Applied Systems Science, 9 of
which in the Supplementary study programme (Ergéggstudiengang). Student numbers
rose to a peak of 130 students (8 Supplementamyeiiollowing winter semester. Since the
winter semester 2006/07, Bachelor students hava hdmitted. In this semester, 91 di-
ploma students (5 of which Supplementary), 17 Blachend 1 Master student were in-
scribed.

2.1 Courses

Winter term 2004 / 05
= J. BerlekampGeographical Information Systems 1, 3 ECTS
= K. Brauer System Science, 6 ECTS
= K. Brauer Exercises to System Science 1,3 ECTS
= K. Brauer Project Scientific Computing, 3 ECTS
= F. M. Hilker. Tutorial System Science I, 3 ECTS
= J. Klasmeier Environmental Systems Analysis, 6 ECTS
= J. Klasmeier:Application of Chemical Exposure Models (Proje6tECTS

= H. Malchow / A. FocksSelforganization and dynamics of nonlinear systef
ECTS

= H. Malchow System Science and the Internet, 3 ECTS
= M. Matthies / M. Bischaofintroduction into Applied System Science, 6 ECTS
= J. Newig Actor-basedAnalysisin an Environmental Policy Context, 3 ECTS

= J. Newig / C. Pahl-Wostl / A. van der Veen / C. Bars: Integrated Assessment —
Introduction, 6 ECTS

= C. Pahl-Wostlintegrated Modelling (lecture and exercises), @8C

Summer term 2005
= J. BerlekampGeographical Information Systems |, 4 ECTS
= K. Brauer Solution methods to Partial Differential Equatp8 ECTS
= J. Klasmeier:Application of Chemical Exposure Models (Proje6tECTS
= H. Malchow / F.M. Hilker System Science I, 9 ECTS

10



H. Malchow System Science and the Internet, 3 ECTS

M. Matthies / M. BischoffEnvironmental Risk Analysis, 6 ECTS

M. Matthies:Advanced Seminar Systems Science, 3 ECTS

M. Matthies Environmental Modelling, 6 ECTS

J. Newig / J. KlasmeielEnvironmental Systems, 6 ECTS

C. Pahl-WostlApplied Topics in Integrated Assessment (semirBCTS

C. Pahl-Wostl:Proseminar Systems Science (application areas afeisd 3
ECTS

Winter term 2005 / 06

J. BerlekampGeographical Information Systems I, 3ECTS

K. Brauer. System Science |, 6 ECTS

K. Brauer. Exercises to System Science |, 3 ECTS

J. Klasmeier Environmental Systems Analysis, 6 ECTS

J. Klasmeier:Application of Chemical Exposure Models (Proje6tECTS

H. Malchow / T. CeglarekSelforganization and dynamics of nonlinear Systefn
ECTS

H. Malchow System Science and the Internet, 3 ECTS

M. Matthies / M. Bischafintroduction into Applied System Science, 6 ECTS
M. Matthies Environmental Modelling, 6 ECTS

J. Newig / O. FritschEffectiveness of Participatory Processes, 3 ECTS

J. Newig:Actor-based Analysis in an Environmental Policy @oh, 3 ECTS

C. Pahl-Wostl:Complex-adaptive Systems (lecture with exercie&CTS

Summer term 2006

J. BerlekampGeographical Information Systems |, 4ECTS

J. KlasmeierEnvironmental Systems Analysis, 6 ECTS

J. KlasmeierApplication of Chemical Exposure Models (Proje6tECTS

H. Malchow / I. Siekmanr8ystem Science Il, 9 ECTS

H. Malchow:Proseminar System Science, 3 ECTS

H. Malchow:Project: System Science and the Internet, 3 ECTS

M. Matthies Advanced Seminar Systems Science, 3 ECTS

M. Matthies:Sustainability: Concepts, Models, Applications, TS

M. Matthies Environmental Modelling, 6 ECTS

J. Newig / J. KlasmeieData and ModeléEnvironmental Systems), 6 ECTS

1



J. Newig:Project colloquium, 3 ECTS

C. Pahl-Wostl / S. Schmidt / M. Mané#anagement of resource flows (lecture
with exercises), 6 ECTS

Winter term 2006 / 07

J. BerlekampGeographical Information Systems I, 3ECTS

K. Brauer Numerical Treatment of Differential EquationsE@TS

O. Fritsch Environmental Ethics, 3 ECTS

J. Klasmeier Environmental Systems Analysis, 6 ECTS

J. Klasmeier Application of Chemical Exposure Models (Proje6tECTS

H. Malchow / I. SiekmanrSelforganization and dynamics of nonlinear Systefn
ECTS

H. Malchow Project: System Science and the Internet, 3 ECTS

M. Matthies / M. Bischafintroduction into Applied Systems Science, 6 ECTS
M. Matthies:Environmental Modelling, 6 ECTS

J. Newig / O. FritschThe Effectiveness of Public Participation, 3 ECTS

J. Newig:Actor and Stakeholder Analysis. 6 ECTS

C. Pahl-WostlRule-based modelling (lecture with exercises), @&C

Summer term 2007

12

J. BerlekampGeographical Information Systems 1, 4ECTS
E. Fries Data and models, 6 ECTS

K. Kaldrack / M. Manez / C. Pahl-Waskianagement of resource flows, with ex-
ercises, 6 ECTS

J. Klasmeier Project Colloquium (Seminar), 3 ECTS

J. Klasmeier Application of Chemical Exposure Models (Proje6tECTS
H. Malchow / I. SiekmanrEquation-based Models I, 9 ECTS

H. Malchow:Project: System Science and the Internet, 3 ECTS

M. Matthies Advanced Seminar Systems Science, 3 ECTS

M. Matthies / M. BischafEnvironmental Risk Analysis, 6 ECTS

M. Matthies Environmental Modelling, 6 ECTS

J. Newig:Proseminar Systems Science (water protection alcyp8 ECTS
M. Schulz:Applied Statistics for System Scientists, 3 ECTS



2.2 Completed diplomas

Diplom theses marked with the letter “S” have beempleted within the supplementary
master's programme. All the other theses have leempleted within the diploma course
which corresponds to a bachelor course with sulesgquaster course.

2004

Meyer, AlexanderDynamisierung GlS-basierter hydrologischer Mddeling: Die Simula-
tionssprache SMILE zur Erweiterung der Map-Algedina Beispiel von ArcGIS

2005

Fellermann, Harold Self-Aggregation of Catalytic Amphiphiles usingsBipative Particle
Dynamics

Focks, AndreasModelling the Transfer of Antibiotic Drug Resiet® Genes between E.
coli-Strains

Krause, UIf Anpassungstests in GARCH-Modellen

Manz, AndreasMdglichkeiten der Auswertung von Zeitungsdaterdeemzur Charakteris-
ierung der Medienaufmerksamkeit auf Umweltthemen

Modinger, Olaf[S]: Agentenbasierte Modelle 6konomischen Lerneeie Literatursyn-
opse

Rasche, KarinaPraktische Hemmnisse intensiver Partizipationire EUntersuchung an-
hand von finf Wasserbauprojekten in Nordwest-Europa

Schroeder, Ole Benjamiftin agentenbasiertes Modell der Entscheidungsgezzim Was-
sernutzungsverhalten von Landwirten

Siekmann, Ivo Agentenbasierte Modellierung von Personlichkeitstschieden auf der
Grundlage der PSI-Theorie

Smolinski, PatrickS]: Modellierung und systemdynamische Analysegausihlter Konse-
quenzen von Basel Il innerhalb des Bankensystems

Tietjen, Britt-Kristien Aggregated modelling of disturbed and undisturbaidforest dy-
namics

von Walter, Frank Modellierung von Vogelartendiversitat im gestartend ungestérten
tropischen Regenwald am Beispiel von Franzésischyéna

Zarfl, Christiane Modellierung von Arsen in der Mulde

Zeibig, Sten Modellbasierte Analyse der Rolle von Puffern beitschaftlich genutzten
Populationen

Zumbragel, Martin Bewertung technischer, 0©kologischer Né&hrstoffngamaent-
MaRnahmen bei der Verwertung von Wirtschaftsd” uage Beispiel des Einzuggebiets
der Hase
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2006

Ceglarek, Tobiaslrregulare Oszillationen in drei- und vierkompatigen populationsdy-
namischen Modellen

Frost, Ingo [S]: Zivilgesellschaftliches Engagement in virfeael Gemeinschaften? Eine
systemwissenschaftliche Analyse des deutschspethigkipedia-Projektes

Huffmeyer, NinaEmissionspfade und Belastungsanalyse von ZimemRuhr

Koldehoff, Carola Dynamische Modellierung des Ferntransportverhalt®rganischer
Chemikalien

Korte, Harjo Modell zur Spezifikation von Informationsbedardir f Data Warehouse-
Projekte bei der Deutsche Post AG

Lampa, Florian Numerik des 2D-Transports geladener Teilcheruktdierenden Magnet-
feldern

Schelhorn, Thorstenimplementation eines agenten-basierten Modelissfiziotechnische
Szenarien der Abwasserbehandlung im landlichen Raum

Tran, Ba Kien Modellierung biologischer Invasionen mit Reak#dbiffusionsgleichungen
Wissing, JuttaGeoreferenzierte hydromorphologische Charaktatisig von Flussgebieten
Witt, JohannesPharmacokinetics of Sulfadiazine in Pigs

Yilmaz, MesufS]: Simulation der Staatenentstehung

2007 (January — September)

Lenz, Friedrich Data-based modelling of motorway traffic with &rdependent Fokker-
Planck equations and their validation

Niemann, TobiasAnalyse, Konzeption und Umsetzung eines ProjeRigamentsystems
im EDV-Bereich eines internationalen Auto-mobilzddirers mit Hilfe von SAP PS

Priegnitz, Jan Analyse von Koffein als Abwassermarker in Flie#gesern
Avenhaus, Wibkdmplementation von GREAT-ER mit ArcGIS und ArcHydro

2.3 Systems Science Colloquium

Each winter term a colloquium is held which is opethe public. Efforts are being made to
attract experts from the diverse sub-disciplinesystems science. The date, the name of the
lecturer and the title of each presentation atedibelow:

Winter Term 2004 / 2005: 11th Colloquium

21.10.2004 Prof. Dr. Werner EbelingInstitut fir Physik, Humboldt-Universitat Berlin:
Selbstorganisation - Entwicklung und Perspektiven.
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28.10.2004 Dr. Thomas BergerZentrum fiir Entwicklungsforschung, Universitat o
Agentenbasierte Modellierung von Landnutzung unaddvértschaft.

04.11.2004 Prof. Dr.-Ing. Ernst Dieter Gilles MPI fiur die Dynamik komplexer tech-
nischer Systeme, Magdeburg: Komplexitét in Techumiéd Biologie.

11.11.2004 Prof. Dr. Otto KlemmUniversitat Minster, Institut fur Landschaftsdhgie —
Klimatologie: Stadtklimatologie.

18.11.2004 Dr. Ralf SeppejtTechnische Universitat Braunschweig, Institut @eodkolo-
gie: Uber Mdoglichkeiten, Anwendungen und Perspektivandschaftsokolo-
gischer Modelle.

25.11.2004 Dr. Kornelia Smalla Biologische Bundesanstalt fur Land- und Forseeinaft,
Berlin und Braunschweig: Bakterielle Antibiotika-st&tenzgene und horizon-
taler Gentransfer.

02.12.2004 Dr. Hans-Hermann ThulkeSektion Okosystemanalyse, Umweltforschungs-
zentrum Leipzig: Fuchstollwut, Wildschweinherpesdu@o — Krankheits-
ausbreitung und raumzeitliche Muster.

09.12.2004 Prof. Dr. Brigitte Nixdorf Lehrstuhl Gewasserschutz, BTU Cottbus: Zwischen
klar, triib und sauer — zur 6kologischen SituatlenSeen in Deutschland.

16.12.2004 Dr. Martin ScheringerGruppe fir Umwelt- und Sicherheitstechnologiehd-a
ratorium fir technische Chemie, ETH HonggerbergsiBence und Reichwei-
te.

13.01.2005 Prof. Dr. Martin Riedmiller Fachbereich Mathematik/Informatik, Universitat
Osnabriick: Autonome intelligente Systeme.

20.01.2005 Ines Dombrowsky Sektion Okonomie, Soziologie und Recht, Umweiltfor
schungszentrum Leipzig: Institutionen in der gidrergreifenden Gewasser-
management.

Winter Term 2005 / 2006: 12th Colloquium

19.10.2005 Prof. Dr. Dirk Helbing University of Dresden: Dynamics of ProductionpSu
ply and Traffic Networks: From the Slower-is-Fadsifect to Signal Control
and Business Cycles.

03.11.2005 Prof. Dr. Hans MarkowitschUniversitat Bielefeld: Gedachtnis als Informa-
tionsverarbeitung Uber die Zeit: Das menschlichbif@eals komplexes Inter-
face.

10.11.2005 Prof. Dr. Joachim HertzbergUniversitat Osnabriick: Auf dem Weg zu wis-
sensbasierten Robotern.

17.11.2005 Prof. Dr. Heinz-Christian Friind Fachhochschule Osnabriick: Kupfer im
Boden — 6kotoxikologische und bodendkologische &#lung und Bewertung
nach dem BundesBodenschutzgesetz.

15



08.12.2005 Prof. Dr. Michael Kleyer Universitat Oldenburg: Okologische und soziodko-
nomische Beurteilung von Management-Systemen féen@ndschaften — ein
integriertes Landschaftsmodell.

15.12.2005 Dr. Valentina KrysanovaPotsdam-Institut fir Klimafolgenforschung: Imglic
tions of complexity and uncertainty for integratewdeling and impact as-
sessment in river basins.

12.01.2006 Dr. Timothy MossIRS, Erkner: Zwischen Rhetorik und Realitatersti-
tionelle Anforderungen und Umsetzungsprobleme legi Wiederherstellung
von Uberschwemmungsgebieten in England, FrankrgichDeutschland.

19.01.2006 Prof. Dr. Uwe Schimank, DiThomasKron, Fernuniversitat Hagen: Soziolo-
gische Akteurmodelle und Agentenmodellierung.

26.01.2006 Dr. Volker Grimm Umweltforschungszentrum Leipzig-Halle: 007, odie
Lizenz zum Modellieren agentenbasierter komplexastene.

01.02.2006 Jun.-Prof. Dr. Bernd Siebenhinddniversitat Oldenburg & Potsdam Institut
fur Klimafolgenforschung: Soziales Lernen und Natipkeit. Konzepte und
empirische Ergebnisse.

Winter Term 2006 / 2007: 13th Colloquium

02.11.2006 Prof. Dr. Bernd BlasiusUniversitat Potsdam: Dynamic of epidemic outbseak
in a network of cities.

09.11.2006 Prof. Dr. Robert KreuzigTU Braunschweig: Rickstandsverhalten von Sul-
fonamiden in gullegediingten Bdden: Labortests usstplotexperimente.

16.11.2006 Prof. Dr. Britta Klagge Universitdét Osnabriick: Ansatze einer Finan-
zgeographie und das Beispiel des deutschen Rigikakaarkts.

23.11.2006 Prof. Dr. Arjen HoekstraUniversitat Twente: Globalization of water.

30.11.2006 Dr. Jan-Ulrich Kreft Universitdt Bonn: Individual-based modelling of-m
crobes.

07.12.2006 Dr. Wolf von TumplingUFZ Leipzig: Schadstoffdynamik im Elbeeinzugsge-
biet.

14.12.2006 Prof. Dr. Stefan TrappTU Danemark, Lyngby: Phytoremediation.

11.01.2007 Prof. Dr. Andreas SchaffeRWTH Aachen: Non extractable pesticide residues
in soil and plants: neglected metabolites.

18.01.2007 Prof. Dr. Stefan BaumgartnetJniversitat Liineburg: Biodiversitat als 6kolo-
gisch-6konomische Versicherung.

25.01.2007 Prof. Dr. Joachim PeinkdJniversitat Oldenburg: Windenergie.

01.02.2007 Prof. Dr. Max Rietkerk Universitat Utrecht: Self-organized patchinessl an
catastrophic shifts in ecosystems.
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2.4 Other Teaching

Summer Schools

Together with ‘The Integrated Assessment Socighg, Institute hosted the second of a
series of summer schools on the theméntfgrated Assessmeiih, 2005 with a thematic
focus on “Stakeholder Participation and ModellingSiustainable Resource Management” in
Osnabrick, Germany. 4-13 July 2005.

With core funding from the NeWater project (New egaches to adaptive water manage-
ment under uncertainty) and additional support ftbm Global Water System Project, the
Harmoni-CA project and The Integrated AssessmerieBo(TIAS), the Institute has co-
hosted two summer schools in order to train yowsgarchers (mostly PhD level) Anlap-
tive Water Management

= Adaptive Management in the Context of IntegratedtaN&Resources Manage-
ment, Peyresq, France. 27 Sept. - 7 Oct., 2006

= Transitions to Adaptive River Basin Management, Badzingen, Germany. 11-
21 July 2007

Training Courses

With support from The Integrated Assessment Sod¢iEt#S) and the NeWater Project, the
following short training courses aimed at youngeegshers were hosted by the Institute:

= Qualitative Research Methods, Wageningen, Nethesla2i7-28 Mar. 2007

=  Stakeholder Collaboration, Framing, Cognitive Maygpand Group Model Build-
ing. Osnabrick, Germany. 15-16 Feb. 2007.

= Guidance for Uncertainty Assessment, Management @mehmunication. En-
schede, Netherlands. 7 Dec. 2005.
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3 Research

3.1 Research projects

3.1.1 Applied Systems Science

Aquaculture concepts for Uzbekistan
Prof. Dr. M. Matthies, Prof. em. Dr. Helmut Liefdr. Bert Wecker

Within this project, a feasibility study for newstainable aguaculture concepts in Uzbeki-
stan is developed. The project is a cooperatiatifférent research institutes and companies
in Germany and Uzbekistan. Uzbekistan shares thé2ea, one of the largest closed lakes
in the world, with Kazakhstan. The basin of the|/Aaa is mostly covered by deserts, but
since the ancient times it has been known as tffierrevith highly developed agriculture.
For the reason of excessive water use by agrigyltuater has moved from the coastline 60-
80 km away. A catastrophic shrinking of the ArahSéeterioration of water quality and the
rapid desertification unfolding in the last decagesmpted the UN in 1992 to declare the
Aral sea basin as a zone of the ecological crisimut 500,000 ha spawning areas and
migratory ways of fish were totally destroyed. Thpublic has a great potential for aquacul-
ture development because the climatic conditiorsvary suitable. Aquaculture in Uzbeki-
stan developed in one form only - pond fish farmivtgich is the most important sector of
the fish industry providing 60 to 80% of the totaluntry fish production. Even if aquacul-
ture has a long tradition in Uzbekistan intensivesemi-intensive production systems are
hardly available. This may be due to the followisgues:

= Due to the extreme continental climate in CentraiaAthe seasonal aquaculture
and fisheries production is influenced by a widegeof temperatures from -20°C
up to 40°C.

= After the independency of Uzbekistan, the aquacelland fisheries production
decreased dramatically due to an economical ciisien today the natural water
bodies and fish farms are exploited insufficienfijnis may be due to bad man-
agement and lacking investment. Capital is stilegy limited resource in Uzbeki-
stan.

=  The intensification of aquaculture and the effitiproduction of high value spe-
cies requires the use of commercial fish diets tthpo the species produced.
These fish diets are still not available in Uzbtkis

German Environment Foundation (2005-2007)
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GREAT-ER (Geography-referenced Regional Exposure Assessment Tool for Euro-
pean Rivers)

Prof. Dr. M. Matthies, Dr. J6rg Klasmeier, Dr. Jigg Berlekamp

GREAT-ER is a powerful software tool for modelirfietfate and behaviour of chemical
substances in surface waters. It combines a geloigrapformation system (GIS) with
chemical models for calculating and modeling sfigtexplicit substance concentrations.

Substance concentrations calculated by GREAT-ERd&played in color-coded maps.
Input data for calculation are physical-chemicatl dmochemical substance parameters as
well as geo-referenced production and consumptaitems. This way it is e.g. possible to
calculate spatially explicit substance concentratiesulting from data for sewage treatment
plants and industrial emitters. Concentrationshmanalysed on a local scale in terms of the
effects of single substance discharges as welhasregional scale for evaluating immission
resulting from the combination of multiple emiss&surces.

GREAT-ER creates a direct link between emission iamdission (concentration) and pro-
vides the possibility to analyse potential hot spitowing the highest concentrations within
a catchment as well as to identify the most imptréamission sources on a regional scale.

A number of small projects including scenariosffagrance materials in Main river, phar-
maceuticals in Glatt river (small tributary of tRéine in Switzerland) and flame retardants
in Ruhr river have been conducted in the last tlyesrs. All projects were cooperations
with industry (IKW Germany, Clariant GmbH) and/arademics (ETH Zurich, University
of Duisburg).

Decision Support System (DSS) for the Elbe River Basin

Prof. Dr. M. Matthies, Dr. Jirgen Berlekamp, Sveautenbach, Neil Graf, Dr. Volker
Berding

A decision support system for integrated river basanagement of the German part of the
Elbe river basin (Elbe-DSS) is currently under depment, which involves taking into
account water quantity, chemical quality, and egiolal status of surface waters. User needs
were identified and refined by repeated consultatibstakeholders. A list of management
objectives, measures, and external scenarios tunmeavhich was taken as the basis for the
DSS development. A comprehensive system analysiscagied out to meet the various
spatial and temporal scales when dealing with Hgdio, ecologic, economic, and social
aspects related to water quantity and quality. e8gstliagrams for the catchments and the
river network were worked out, which describe theperties, processes, and data influenc-
ing the water flow and substance load. Three modedsselected for integration into the
Elbe-DSS: MONERIS for the calculation of the lomgrh nutrient discharges in 132 sub-
catchments from non-point and point sources, GRIEARTfor wastewater pathways (point
sources) and aquatic fate assessment, and HBWibological dynamics. Diffuse nutrient
inputs for the sub-catchments calculated from MOMERre distributed to the river net-
work provided by GREA-TER, where further eliminatiand transport processes are calcu-
lated together with inputs from point sources. Tieraction of management objectives,
external scenarios of climate, agro economic andodeaphic change, and selected meas-
ures to achieve the desired state of good watentiipaand quality is investigated. The
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effects of reforestation and erosion control measwn phosphate loads and concentrations
in the river network are simulated as an illustrati The system delivers georeferenced
information for long-term water quality improvemerfthe project is carried out in co-
operation with the University of Twente/Enschedel &me institutes RIKS and INFRAM
from the Netherlands. Such a DSS helps the waterages to formulate policy for river
basin management and to take appropriate measurealise policy objectives. As such it
could also be a very useful tool for the implemeata of European Water Framework
Directive. Furthermore a DSS is especially suitedupport participative decision making.

Funding: Federal Institute of Hydrology (Bundesaldtir Gewasserkunde). Federal Minis-
try of Education and Research (BundesministeriunBfltlung und Forschung)

The web-site related to this project is: http://wwef.uni-osnabrueck.de/projects/DSS/

ELPOS - Criteria for persistence and long-range transport potential of pesticides and
industrial chemicals

Prof. Dr. M. Matthies, Dr. Jorg Klasmeier, Dr. Arelxs Beyer, Christian Ehling

ELPOS runs since October 1999 and is financed byGhrman Federal Environmental
Agency (FEA). The project's aim is to develop andektigate quantitative criteria for the
long-range transport potential and persistencegdruc chemicals.

The multimedia chemical fate model ELPOS-1.0 wasdu® calculate the overall persis-
tence and the characteristic travel distance iragidescriptors for these criteria. Both de-
scriptors account for the inter-media transfer smich-media degradation and are independ-
ent of the amount emitted.

Physico-chemical and environmental degradation d&t@5 currently used pesticides, 23
industrial chemicals, and 21 persistent organidupaits were compiled. A sensitivity
analysis showed that the sensitivity heavily degemad the characteristics of the chemicals
and assumptions with respect to environmental ¢immdi. The ranking of the chemicals can
be affected if uncertainty of the parameters ismaknto account, e.g. by using 90%-
percentile instead of mean values.

The model was modified to account for temperatuagations within a range of 5°C to
30°C. The overall residence time and the charatteriravel distance were found to be
highly dependent on temperature. While the oveeslidence time always increases when
temperature drops, the characteristic travel distazan increase or decrease depending on
the characteristics of the substance. The charstitetravel distance was compared to
observed spatial concentration gradients in theremwment. Monitoring data of different
PCB-congeners that were sampled along a south-trantisect lead to the same chemical
ranking as predicted by the characteristic traisthdce.

Acknowledging the uncertainty and limitations ofthinderlying multimedia model, the
overall residence time and the characteristic trdigance can serve for screening, ranking,
and evaluation of substances concerning persis@amtdong-range transport potential. The
assessment of the pesticides currently used idmhtndidates requiring further investiga-
tion and possibly management.

The original version of the programm has been ekdrin an ongoing project. Major focus
of this work is on the automisation of model sintiglas and on graphical output of results.
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ELPOS simulations were part of the contributionshef Institute as part of an OECD expert
working group in the years 2004 — 2006.

Georeferenced Modelling of Zinc in the Ruhr catchment and analysis of emission
pathways

Dr. Jorg Klasmeier, Nina Huffmeyer

The Geo-referenced Regional Exposure Assessmertfdo&uropean Rivers (GREAT-
ER) has been extended to model surface water ctratiens of zinc in the Ruhr River
basin based on emission load estimations and flata. cEmission pathways and output
processes in river basins have been identifiedaaadyzed. Zinc enters surface waters via
point source or area-related emissions and ispoatesd along the river system. Removal of
zinc from the water phase is solely due to the ggsmf sedimentation. GREAT-ER has
proven to realistically simulate zinc concentrasiamthe Ruhr catchment (immission) based
on plausible emission assumptions. The model allfow establishing a causal relationship
between emissions and immission on a local and-egidnal scale.

The project is documented in detail in the Diplaimasis of Nina Huffmeyer and was finan-
cially supported by the Initiative Zinc within tH&/irtschaftsvereinigung Metalle (WVM),
Dusseldorf.

Term: August 2005 — March 2006

Identification of important zinc contributions to the overall zinc load in River Rhine by
geo-referenced evaluation of observed zinc concentrations

Dr. Jorg Klasmeier, Dr. Jurgen Berlekamp, Nina hhidfyer, Jutta Wissing

A tiered model approach is applied to evaluatentwst important zinc contributions and
their effect on local and regional concentrationRiver Rhine. In Tier 1 a detailed analysis
of the zinc contributions from tributaries to thiez concentrations in Rhine River from
Lake Constance to the Dutch border has been pezfbrmMain contributors have been
identified and possible sources within the respecsub-catchments were analyzed. More
than 90% of the measured zinc concentrations imé&Iiver could be explained by the
identified loads. Based on this information twibutaries were selected for a more detailed
analysis in tier 2.

In Tier 2 a detailed geo-referenced analysis ofMa@ River catchment and tHgiegRiver
catchment will be performed. The geo-referencedleh@REAT-ER will be applied to
establish the link between point source and nontmmurce emissions and local concentra-
tions (immissions) as already exemplarily donettfi@ Ruhr catchment. This will allow for
analyzing the effect of different zinc sources ba toncentrations on a local and regional
scale. This analysis can be extremely helpful éfinihg the most promising reduction
measures in case of exceedance of target valuess presumed that in the Sieg River
catchment former mining activities mainly contribub the high zinc loads, whereas in the
Main River catchment the high population densitgd éime domestic zinc consumption are
responsible for the observed zinc concentrations.
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The project is financially supported by the Intdimaal Zinc Association (IZA) Europe,
Bruxelles. Term of tier 1: November 2006 — Marcl®20 term of tier 2: April 2007 — April
2009.

DFG-Research Group “Veterinary Medicines in Soils: Basic Research for Risk Analy-

H%

SIS
Prof. Dr. Michael Matthies, Dr. Jorg Klasmeier, Aweds Focks, Christiane Zarfl

Manure from animal husbandry often contains residefeantibiotics and microbes, which

incorporate antibiotic resistance genes. Huge amsarfrthis manure are applied as fertilizer
to agricultural soils. Recently, ecologically aetigoncentrations of antibacterial veterinary
medicines are detected in soils. However, in otdemake a comprehensive risk analysis
basic modelling approaches are missing. In Febr@agb, the DFG (German Research
Foundation) research group “Veterinary MedicineSails: Basic Research for Risk Analy-

sis” was founded, in order to investigate the fafteseterinary antibiotics in soil and the

possible effects and risks of antibiotic residueste environment.

The activities of the research group are charasdrby an intensive networking between
the single subprojects, which are assigned to sménce, environmental chemistry, and
microbiology. Experimental investigations are cadriout within the context of a central
experiment, i.e. they are based on samples of matexxperimental setup. The respective
investigations can be assigned to “Exposition agddmic” and to “Effects”. The subpro-
ject “Modelling the Interactions of Dynamics andfdets”, which is located at the USF,
deals with the mathematical modelling of the inigeged processes and with the integration
of the results of the single subprojects.

National Research Group FOR 566:
Veterinary Medicines in Soils

fate t  model effect

Spiteller, Dortmund Matthies/Klasmeier

Mstabolism in Manure Modeling of Dynamics
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Effects on Microbial
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Schaffer, Aachen
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Figure 1: Scheme of the research group "VeteriMgglicines in Soils: Basic Research for Risk Analy-
sis"
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The investigations of each of the subprojects (Ejgare supposed to elucidate significant
processes, which determine fate and effects ofimats antibiotics in manured soils. As far
as the antibiotic fate is concerned, metabolizatibrthe antibiotic compound in manure,
sorption, degradation in soil, formation of nonragtable residues and the vertical transport
through the soil column is analyzed. These invasiigs result in a deeper insight into
significant processes, which determine the avalabbstance concentration in soil solution
of the antibiotic and its metabolites, respectively

In the domain of antibacterial effects differentdpaints affected by the distribution of
contaminated manure are investigated. These araktbhedance of resistance genes, soll
functions concerning the nitrogen cycle or theddtral diversity of soil microorganisms.

The first study is performed with sulfadiazine,anibiotic compound which belongs to the
group of the sulfonamides and is one of the masjuently applied veterinary medicines.
Additionally, sulfadiazine is assumed to remainvactn soil for a long time. First results
indicate that the bioavailable sulfadiazine fractdecreases very fast after manure applica-
tion. However, effects on the functional diversifythe soil microbes and on the abundance
of sulfadiazine resistant bacteria may still occur.

SARISK - Development of a pollutant dispersal model for risk analysis and evaluation
of extreme flood events exemplifying the town and district of Bitterfeld.

Prof. Dr. M. Matthies, Dr. Marcus Schulz

SARISK aims to model pollutant dispersal in the iRegf Bitterfeld during flood events of
River Mulde and to install a decision support sys{®SS) for high water events applicable
to Bitterfeld and other regions. The USF is resfimasfor modelling pollutant dispersal
(work package 4).

The modelling of pollutant dispersal is performeihim the model system Telemac that
comprises a hydrodynamic (Telemac2D), a trans@Bubigf2D), and a water quality mod-

ule (wg2subief). The transport model relies on sations of hydrodynamics and sediment
transport, which in turn is executed at the CeafrEnvironmental Research (UFZ Leipzig-

Halle) in Magdeburg (Figure 1). Within wg2subidfetpollutant partitioning between solid

and soluble phases is modelled. In addition foulslel volatile compounds, gas exchange
between water and atmosphere is considered.

Petrol components, such as gasoline from oil taaksl, nutrients cannot be classified as
pollutants, but are modelled, as well.

The pollutant dispersal model enables us to caieldaenarios for variable discharge and
diverse dam-breaks and flood routes. The resultsugh scenarios not only are geo-
referenced distributions of pollutant depositiorthivi the floodplain of River Mulde, but
also pollutant concentrations at the downstreamgimaof the project area, which again
might be a risk for further downstream areas.

Federal Ministry of Education and Research: 2008820
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3.1.2 Resource Flow Management

HarmoniCOP (Harmonized Collaborative Planning) and Harmoni-CA (Harmonizing
Modelling Tools at Catchment Scale)

Dr. Dagmar Ridder, llke Borowski, Prof. Dr. Claudiahl-Wostl

With the advent of the European Water Frameworke®ive (WFD), European Water
Policy entered into a new phase. The WFD introddicesll member states the river basin
as scale for integrated management plans. Stakaisodhd the public at large have to be.
The EU project HarmoniCOP (www.harmonicop.irf@2002- 2005, coordinated by USF)
studied the processes of social learning in ninet@s, to improve the interface between
decision making processes and formal models andidesupport systems. A new concept
for social learning has been developed and has ibeestigated in a number of case stud-
ies. HarmoniCOP is the first project that invedegasystematically processes of social
learning and the influence of cultural, legal andtitutional factors. 15 institutes from 9
countries participated in this interdisciplinanpjact. Next to a number of scientific reports,
a handbook for water managers “Learning togethemdnage together” summarizes rules of
good practice for stakeholder and public partiégpain integrated resources management,
in general, and water resources management, iicylart The handbook has been trans-
lated into German, Italian, Spanish, Dutch, Huragarand French. A Russian translation is
in progress. The closing scientific conference tplaice in October 2005.

The concerted action Harmoni-CA (www.harmoni-cajn2002-2007) has continued its
work on improving the use of models and IC toolstfe implementation of the European
Water Framework Directive. Workpackage 5 on thee®me-Policy-Interface (coordinated
by USF) supports a social learning process by dazganworkshops for both water manag-
ers and tool developers, on specific issues sucimtesaction of the European Common
Agriculture Policy and the WFD, or use of toolsparticipatory processes. Several docu-
ments are developed and will partly be publishe@ iHarmoni-CA series of the Interna-
tional Water Association. They are, providing guice on the human dimensions in model-
ling and management, on available tools and ingnisnof environmental economics in
water modelling and on models addressing the ictiera between agricultural and water
management. Activities of USF include also the feost organisation of thé®3Harmoni-
CA Forum and Conference in April 2006 where abdutvter managers and tool develop-
ers met to discuss how tools can support the WHiBt Fesults of the Workpackage have
been published in a special issue of the Journa&iResources Management.

Funding: European Union, 2002 — 2007.
Project duration: 1st October 2004 - 30th Septerabér.

WADEMED (2003 - 2006) concerted action in the INCO-MED Program of the 5t FP on
research and technical development (project number: ICA3-CT-2002-10014).

Bettina Bluemling and Prof. Dr. Claudia Pahl-Wostl

The objective of WADEMED (Water DEmand managemerivdedge base for the MEDi-
terranean) was to build an integrated knowledge lad®ut water demand management in
the Mediterranean. Water demand management wasdeosd in three regards, i.e. the
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application of improved water saving technologied aractices, the design and implemen-
tation of economic instruments, as well as newitintgnal arrangements for improved
water management. For each of these aspects, toasessvere carried out, and their results
were presented and discussed in three subsequaettpseminars. The experiences out of
the case studies, as well as the presentatiorieaeminars, contributed to the set of the
knowledge base. A further aim of the project wageo different stakeholders (farmers,
water managers, agricultural consultants), as asllresearchers of different disciplines
together to jointly do research in the frame ofthse studies. The USF worked in the scien-
tific committee of the project, carried out empadicesearch, as well as hosted the last syn-
thesis workshop.

Participative Modelling, Actor and Ecosystem Analysis in Regions with Intensive
Agriculture (PartizipA)

Prof. Dr. Claudia Pahl-Wostl, Dr. Jens Newig, Kamerkhoff, Kai Kaldrack, Britta Kas-
tens, Bianca SchluBmeier

The project was carried out at USF and IFF Soca@ldy (Vienna) from October 2003
until March 2007 and was funded by the MinistryEafucation and Research (BMBF) under
grant no. 07VPS10.

PartizipA aimed to develop scenarios and strategiepossible transformation processes in
regions of intensive agriculture in the face of @&hean-induced institutional change (Water
Framework Directive and the reform of the Commaomiégtural Policy). In close collabo-
ration with local actors, structured evaluation mogls and models were implemented and
applied to assess sustainable development optiorthe regions of Osnabriick / Hase
catchment and St. Polten region (Lower Austria)tiBipatory settings (actors’ platform,
focus groups) allowed for open discussions. Land sisulations through agent-based
computer models, a nutrient model (linked to a Gaplical Information System) as well as
different moderation techniques (e.g. the elidgitatbf mental models in group model build-
ing processes) played an important role. Both regjistudies were supported by an analysis
of institutions and actors, including guided intervs with local and regional actors of water
management, agriculture and administration. Thelte®f the German actors’ platform
were published in a common final document that @@dorsed by all participants; the model
built in the Austrian case study was presentech&ltcal actors on a CD-ROM. Project
results clearly demonstrate that participatory méthare suitable in different contexts in
order to assess regional development options. haas not only possible to elicit, struc-
ture and aggregate information, but also to irgtiptocesses of collective learning among
the local actors and to foster the transformatibrkrmwledge into the region. The local
context turned out to play a decisive role for shecess of the different methods.

For more information, please visit http://www.paipia.net.

NeWater (New Approaches to Adaptive Water Management under Uncertainty)

Prof. Dr. Claudia Pahl-Wostl, Dr. Sabine Méllenkaniritta Kastens, Dr. Marcela Brug-
nach, Jérn Méltgen, Nicola Isendahl, Christian Kmae, Patrick Huntjens
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NeWater (New Approaches to Adaptive Water Managénueder Uncertainty) is a re-
search project supported by the European Commissider the sixth framework program,
PRIORITY 6.3 “Global Change and Ecosystems” (caritido 511179 (GOCE)), running
from 2005 to 2008.

The project NeWater is based on the hypothesisIti&M cannot be realized unless cur-
rent water management regimes undergo a transdiwards more adaptive water manage-
ment.

The project identifies key elements of current watenagement regimes and investigates
their interdependence. Research is focused onforamstion processes of these elements in
their transition to adaptive integrated water resest management. Key IWRM areas where
NeWater is expected to deliver breakthrough resudiside:

= governance in water management (methods to artiy@olgcentric, horizontal
broad stakeholder participation in IWRM)

= sectoral integration (integration of IWRM and sphfplanning; integration with
climate change adaptation strategies, cross-sédptimisation and cost-benefit
analysis)

= scales of analysis in IWRM (methods to resolve waésource use conflicts;
transboundary issues)

= information management (multi-stakeholder dialogualti-agent systems model-
ling; novel monitoring systems for decision systémater management)

= infrastructure (innovative methods for river basinffering capacities; role of
storage in adaptation to climate variability anidhelte extremes)

= finances and risk mitigation strategies in watemagement (new instruments,
role of public-private arrangements in risk-shaying

= stakeholder participation (promoting new ways dfiging science, policy, and
implementation)

The USF is responsible for the overall co-ordinatd the project and has a leading role in
Work Block 1 “Transition to adaptive managementrieer basins” and Work Block 6
“Management and Project Internal Coordination Bfatf, as well as in several Work pack-
ages. For further information: http://www.newatefoi

AquaStress

Dr. Maria Méafiez, Dr. Sonja Schmidt, Silke Paneb@r®@le Benjamin Schroeder, Bettina
Bluemling

Mitigation of Water Stress through new Approache#tegrating Management, Technical,
Economic and Institutional Instruments

Water stress is a global problem with far-reactdognomic and social implications.

The mitigation of water stress at regional scalpetiéls not just on technological innova-
tions, but also on the development of new integratater management tools and decision-
making practices.
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AquaStress is an EU funded integrated project ¢htract n°511231-2 - 6th EC Frame-
work Programme for RTD (http://www.cordis.lu), daring interdisciplinary methodolo-
gies, which in turn enable actors at different le\a# involvement and at different stages of
the planning process to mitigate water stress probl The project draws on both, academic
and practitioner, skills to generate knowledge énhhological, operational management,
policy, socio-economic, and environmental domaBmntributions come from 35 renowned
organizations from 17 countries.

Aquastress adopts a case study — stakeholder endepproach and is organised in three
phases; (i) characterisation of selected refersites and relative water stress problems, (ii)
collaborative identification of preferred solutioptions, (iii) testing of solutions according

to stakeholder interests and expectations. It makesajor contribution to the European

Communities objectives stated in the 6th Framevitsdgramme, and supports the Commu-
nity Directive 2000/60/EC and the EU Water Initiati

AquaStress generates scientific innovations to awprthe understanding of water stress
from an integrated multi-sectoral perspective topsut:

= diagnosis and characterisation of sources and saiiseater stress;

= assessment of the effectiveness of water stresagaarent measures and devel-
opment of new tailored options;

= development of supporting methods and tools touataldifferent mitigation op-
tions and their potential interactions;

= development and dissemination of guidelines, paty@nd policies;

= development of a participatory process to implensmiutions tailored to envi-
ronmental, cultural, economic and institutionatisgs;

= identification of barriers to policy mechanism irapientation;

= continuous involvement of citizens and institutiomshin a social learning proc-
ess that promotes new forms of water culture artlres long-term change and
social adaptivity.
The USF is responsible for the coordination of Wa®2 contributes to WB 3, WB 4, WB 5
and WB 6.

More information is given on the project webpagemwvaquastress.net

EU-Asia Cooperation on Water Resources Management (ASEM-Waternet)

Patrick Huntjens, Prof. Dr. Claudia Pahl-Wostl

ASEM Waternet is a multi-stakeholder and scientifiatform on water resources manage-
ment, including 35 participating organizations fr&uwrope and Asia. The overall budget for
this project is 1.500.000 Euro. Duration of thejecbis from September 2005 until August
2009.

Through several types of coordinating activitié®, 53 participating organisations of ASEM
Waternet gather and organise their experience$verpfiority areas, defined during a first
workshop in 2002, namely 1) river basin approaghwater use efficiency in agriculture, 3)
erosion, flash floods and floods, 4) pollution amater quality and 5) water governance as a

27



cross-cutting issue. Our Institute (USF) is respgadador the coordination of the work pack-
age on Water Governance.

The ASEM process is a forum for dialogue between European/sian partner countries
built on a framework of respectful and open coofi@nabetween equal partners. The key
role of intensified Science and Technology crose/dl has been recognised in strengthening
economic links between Asia and Europe during tB891ASEM Ministers’ Meeting on
Science and Technology. To develop joint activjti@sset of priority activities for S&T
cooperation was identified, such as basic sciejodat, utilisation of large scale facilities,
knowledge transfer, environmental protection, uggrg enterprises. Water Management
issues were recognised among the main areas fpecatoon, which lead to the creation of
ASEM Waternet.

The ASEM S&T strategy underlines the needs for tayaaof networks, information and
communication systems, promotion of centres of kxwee, as well as co-operation among
universities, industry and other public and priveities. ASEM S&T cooperation on water
issues (ASEM-Waternet) is about building bridgesveen essential knowledge and action
around the identified priorities. Concrete, societiented results of S&T cooperation re-
quire mobilisation and organisation of knowledgearhing and action that concurrently
address environmental, socio-cultural and econatimiensions. It also promotes and en-
ables inter-disciplinary networking including exigf networks.

3.1.3 Theoretical Systems Science

Study of pattern formation in plankton populations under the effects of toxin produc-
ing phytoplankton, infection and environmental factors

Prof. Dr. Horst Malchow. Dr. Ram Rup Sarkar

The aim of this research project is to develop ewidtical and stochastic models of the
phytoplankton-zooplankton system to understand nti@ehanisms of planktonic blooms,
pulses and succession in the presence of toxioamdécted phytoplankton and to suggest
some control measure of harmful phytoplankton blimgm (Cooperation with Moscow,
Bordeaux).

Funding: Alexander von Humboldt Foundation (Alexander vountiboldt Stiftung), 2004-
2005.

1 ASEM = ASia EuropeM eeting. A forum for dialogue signed by 43 Europead Asian countries, the European
Commission and the ASEAN Secretariat.
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Patterns in the Spatiotemporal Spread of Infectious Diseases and Biological Inva-
sions

lvo Siekmann, Dr. Frank M. Hilker, Prof. Dr. Horstalchow

Infectious diseases have ever been one of theegteatreat of man, animal as well as plant
populations and the functioning of ecosystems. Eiatitical epidemiology has identified
several mechanisms (e.g. spatial seasonal forhitgrogeneity, or stochasticity) which are
responsible for specific patterns in the spatiorapdynamics. Fatal diseases may dra-
matically regulate the host population density. ¢terihe vital dynamics become important.
This research mainly investigates reaction-diffasinodels with an Allee effect in vital
dynamics. Moreover, the impact of pathogens onfates of biological invasions is investi-
gated. Infectious diseases are often suggestexptemnation for a spontaneous collapse of a
successfully established alien species, but ddtaié¢a and studies are lacking. Model re-
sults predict that pathogens can slow-down, stopewerse invasion fronts of their host
population, provided that the latter is subjectechn Allee effect. (Cooperation with Bor-
deaux, Moscow, Hiroshima, Edmonton).

Funding: Japan Society for the Promotion of Science 2004jtédbe Forschungsgemein-
schaft 2005-2007, Deutscher Akademischer Austausiesd2006-2007

Modelling Approaches to Metapopulation Dynamics
Dr. Frank M. Hilker

Mathematical and computer-based models are essertia in understanding the dynamics
of spatially structured population. Notably, thegatly contributed to the concept of meta-
populations, i.e. collections of habitat patchdwlrited by a populations that may go extinct
or become recolonized by dispersing individualdsTasearch is concerned with the emer-
gence of metapopulation dynamics in fragmented deaples depending upon individual
species characteristics. (Cooperation with WirzBurg

Chaos control
Dr. Frank M. Hilker

Simple ecological interactions can generate irrgascillations which are known as deter-
ministic chaos. These irregular oscillations exhi®ry small or very large abundances,
corresponding to a population collapse or outbresgpectively. Though the chaotic dynam-
ics appear to be erratic, we have devised optimalral strategies for population manage-
ment. (Cooperation with the Department of Econorpics
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3.1.4 Applied Environmental Systems Analysis

Occurrence, behavior and fate of organic compounds in deicing/antiicing fluids from
airport application in the environment

Aliz Kiss, Prof. Dr. Elke Fries

Large quantities of deicing/antiicing fluids (ADAFare used to ensure flight safety. Deic-
ing activity increases along with increasing aaffic. For deicing/antiicing of aircraft sur-
faces glycol based fluids are mainly used. The arynenvironmental concern related to
glycols is the high biogen oxygen demand duringaeaation. Therefore, potassium formate
is extensively used for runways deicing as a suhisti Significant toxicological effects of
ADAFs are related mostly to additives in ADAFs fadations. ADAFs contain 10-20 % of
additives, mainly triazoles.

Little is known about the fate and effect of indiwal organic chemicals in the environment
resulting from airport deicing/antiicing activitie¥he aim of this project is to study the
behavior of ADAFs in the environment. Analytical timeds based on gaschromatogra-
phy/mass spectrometry (GC/MS) and ion chromatogrgp®) will be developed for the
detection of ADAFs in water, soil, and waste wateaboratory experiments will be con-
ducted to study degradation and phase distribuifoADAFs. Data will be also collected
from a soil filtering unit operated by a Germanpait and waste water treatment plants
receiving waste water from airports. From labonatand field experiments a simulation
model will be developed to evaluate internal measuor individual ADAFs. Sorption
coefficients, degradation rates and transport [msE® are taken into account as fate-
determining processes. Model results will be vaédaby measurements of ADAFs in sur-
face and ground water.

Funding: German Environmental Foundation (DBU) (Bebe Bundesstiftung Umwelt),
2007-2008

Organic pollutants in snow and ice from Antarctica: Long range transport and depo-
sition processes

Prof. Dr. E. Fries, Dr. J. Klanova

Long range transport (LRT) of organic pollutantd{drom temperate zones to the polar
region is an important phenomenon demonstratingogsistence of organic chemicals in
the environment. To evaluate the fate of OP ingheironment interactions of chemicals
with ice and snow play an important role especiadlareas characterized by low tempera-
tures. In the last decade, the focus of researshbeen put on the occurrence of semi-
volatile organic compounds (SVOC) in snow and mithie Arctic. The aim of this project is
to analyze snow and ice samples for the occurreh€/0OC (hexachlorohexanes, the more
volatile polycyclic aromatic hydrocarbons and palgeinated biphenyls) and volatile or-
ganic compounds (VOC) (alkanes, alkylbenzenespekial focus will be put on the appro-
priate design of the analytical methods to distigigietween deposition processes of OP on
snow and ice surfaces.

Funding: Erasmus exchange program, 2007-2008
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3.2 Research cooperations

Cooperations within the University of Osnabriick

Department of Ecology: Biogeochemical fate proce¢Beof. A. Kratochwil, Jun-
Prof. T. Eggers)

Department of Economics: Controlling chaotic pogtiola dynamics (Dr. F.
Westerhoff)

Department of Social Sciences: Sustainability BqlRrof. Dr. A. Lenschow)

Cooperations on a national basis

AquaEcology, Oldenburg: Assessment of the watelityuaf the German Bight
using long-term data of marine phytoplankton (Daus Dirselen)

Centre of Agricultural and Landscape Research, Méberg: Measuring and mo-
delling volatilization of organic pollutants frortofving waters (Dr. Balla)

Ecological Field Station, University of Wirzburg:ddelling metapopulation dy-
namics (Prof. Dr. H.J. Poethke)

University of Applied Sciences (Fachhochschule) @siick, Soil Ecotoxicology:
Copper in the Hase catchment (Prof. Dr. Hans-Ganigtriind)

University of Applied Sciences (Fachhochschule)&bsiick, Process Engineering
and Aquatic Biotechnology (Prof. Gerhard Weil)

Federal Agency of Environment (UBA), Berlin: Measigr and modelling vola-
tilization of organic pollutants from flowing wate(Dr. Stefan Meinicke)

Helmholtz Centre of Environmental Research — UF2v&opment of a model of
pollutant dispersal for risk anaysis and assesswfeextreme flood events exem-
plifying the town and district Bitterfeld (SARISKPDr. Wolf von Tumpling, Dr.
Michael Rode, Olaf Biittner, Michael B6hme, MartBaborowski)

Helmholtz Centre for Environmental Research (USFcial Science Division:
Multi-level governance and scale-issues (Prof. BrHansjirgens, Dr. . Dom-
browsky)

Institute for Environmental and Sustainability Commitation, University of Lu-
neburg: The role of media in participatory govew®for sustainability (Prof. Dr.
H. Heinrichs)

Institute for Regional Development and StructuranRing (IRS), Erkner: Multi-
level governance and scale-issues (Dr. T. MosslDkVissen)

Leibniz-Institute of Ecological Regional DevelopmégOR, Dresden): Develop-
ment of a model of pollutant dispersal for risk ggia and assessment of extreme
flood events exemplifying the town and dirstrictttBifeld (SARISK) (Dr. M.
Schanze, Axel Sauer)

Leibniz-Institute of Freshwater Ecology and Inldfidheries: Assessing the origin
of river bed substances in the lower River Elbernidagdeburg (Dr. Martin
Pusch)

Oeko-Institut, Berlin: Governance for Sustainabiv8lopment (J.-P.VoR)
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Research Centre on Biotechnology, Society and thvir&hment at the University
of Hamburg, Junior Research Group AgChange: P@diticipation, Sustainabli-
lity and Political Economy (Dr. P. H. Feindt)

University of Halle, Institute of Geography: Dewvetoent of a model of pollutant
dispersal for risk anaysis and assessment of egtflerod events exemplifying the
town and dirstrict Bitterfeld (SARISK) (Prof. Dr.othelia Glaesser, Burkhard
Sonnabend)

Universitédt Hannover: Occurrence, behavior and fateorganic compounds
indeicing/antiicing fluids from airport application the environment (Dr. Kayser)
University of Oldenburg: Measuring and modellindatiization of organic pol-

lutants from flowing waters (Jun.-Prof. Dr. HelgerBiann)

Cooperation on an international Basis
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Beijing Normal University (Beijing, China), EAWAGD{bendorf, Switzerland):
Water, Environment and Food Security: Integratimgimic and Environmental
Obijectives - A case study of the Haihe Basin inn@hjLiu Changming, Beijing
Normal University; Hong Yang, EAWAG)

Center for Chinese Agricultural Policy (CCAP) (Cajn Increase Agricultural
Water Use Efficiency in the Yellow River Bagipr. Jinxia Wang)

Coastal Habitats and Resources Management (CHARNailand): Coastal
Habitat And Resource Management (Dr. Yves Henocque)

Department of Water Resources (DWR) (Thailand)jéeto Bang Pakong Dia-
logue Programme (Sukontha Aekeraj)

Doshisha University, Kyoto (Japan): Biological isi@s (Prof. N. Shigesada)

ETH Zurich, Safety and Environmental Technology @rolnstitute for Chewmi-
cal and Bioengineering (Prof. Konrad HungerbUhRiD, Dr. Martin Scheringer,
Dr. Mathew MacLeod)

Hiroshima University (Japan): Analytical treatmefitreaction-diffusion problems
(Prof. H. Seno)

Institute of Environmental Technology (IET) andtihge of Mechanics, National

Center for Science and Technology (IOM) (Vietnamj)egrated Water Resources
Management in the Red River Basin - Problems amgpe@tion (Prof. Nguyen

Van Diep)

International Institute for Sustainable Developmefttnnipeg (Canada): Partici-
patory Modelling and Scenario Building (Dr. D. SitRman)

Institute of Experimental and Theoretical BiophgsiRushchino (Russia): Model-
ling marine plankton dynamics (Prof. A.B. Medviriskil.M. Gonik)

Institute of Social Ecology, IFF - Faculty for Indésciplinary Studies, Vienna
(Austria): Participatory Modelling, Agent-based matithg in agrarian regions
(Prof. Dr. M. Fischer-Kowalski, Prof. Dr. H. Habgerl

Instituto Venezolano de Investigaciones Cientifi(AdC), Caracas, Venezuela
(Dr. J. Paolini)Shirshov Institute of Oceanology $dow (Russia): Pattern Forma-
tion in Reaction-Diffusion Systems (Dr. A.Y. Morozo



Institute of Water Problems, Uzbek Academy of Scén Tashkent, Usbekistan
(Prof. Makhudov, Prof. Karimov)

Laboratorio Nacional de Engenharia Civil (LNEC) (Ragal): Analysis of Stake-
holder Expectations over Water Project Benefit@\iater Scarce Regions: a Con-
tribution to Water Governance (Dr.-Ing. Habil Jd@aulo Lobo-Ferreira and Su-
sana Neto)

Masaryk University Brno (Czech Republic), Centre Emvironmental Chemistry
and Ecotoxicology: Organic pollutants in snow armk ifrom Antarctica:
Long range transport and deposition processes.(Prof. Holoubek, Dr. J. Kla-
nova)

National Institute for Industrial Engineering andchinology (INETI) (Portugal):
[Subcontractor of USF], Water Governance issuethénMondego River Basin
(Dr. José Cardoso Duarte)

Trinity College, Dublin (Ireland), Institute of Ztagy: The influence of benthic
structures on nutrient retention in Irish headsteéDr. Kenneth Irvine)
University of Aarhus (Denmark), National EnvironnenResearch Institute:
Comparative analysis of case studies on participaad collaborative environ-
mental governance (Oliver Fritsch)

University of Alberta (Edmonton, Canada): Modellibiplogical invasions (Prof.
Dr. M.A. Lewis, Dr. F.M. Hilker)

University of Leeds (Great Britain): Modelling maei plankton dynamics (Prof. J.
Brindley)

University of Leicester (Great Britain): Patternrfation in Reaction-Diffusion
Systems (Dr. S.V. Petrovskii)

University of Marseille (France): Biological-phyaicinteractions in aquatic sys-
tems (Prof. J.-C. Poggiale)

University of Torino (Italy): Numerical analysisri@. Dr. E. Venturino)

University Victor Segalen Bordeaux 2 (France): Maiatical epidemics (Prof.
M. Langlais)

Visiting scientists

Mariya M. Gonik, April 2006, August 2006, Instituté Experimental and Theo-
retical Biophysics, Russian Academy of ScienceshBhino, Russia

Prof. Dr. Alexander B. Medvinsky, October 2005, titute of Experimental and
Theoretical Biophysics, Russian Academy of Scieneeshchino, Russia

Dr. Bertram Ostendorf, April-June 2004, Soil anchtleSystem, School of Earth
and Environmental Sciences, University of Adelailflestralia

Dr. Sergei V. Petrovskii, May 2005, May 2006, Shag Institute of Oceanology,
Russian Academy of Sciences, Moscow, Russia

Dr. Ram Rup Sarkar, May 2004-April 2005, Embryoldggsearch Unit, Indian
Statistical Institute, Kolkata, India

Dr. Farrukh Shaazizov, Dr. Ayidar Nasrulin, Octot#804, Institute of Water
Problems, Uzbek Academy of Sciences, Tashkent, Kithea
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Prof. Dr. Ezio Venturino, July 2006, February 200artimento di Matematica
Politecnico di Torino, Corso Duca degli Abruzzi 29129 Torino, Italy, Moscow,
Russia

3.3 Conferences and workshops hosted by the institute
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Alexander von Humboldt Training Workshops in Gedria Information Sys-
tems ,Introduction to GIS for water and land usenagement®. Institute of Water
Problems, Uzbek Academy of Sciences, Tashkent, Kilsthe, June 28th — July
5th 2004 (J. Berlekamp, S. Lautenbach, M. Schlttet.ieth)

Alexander von Humboldt Training Workshops in Geqdria Information Sys-
tems ,GIS and Modelling for water and land use ngemaent”. Institute of Water
Problems, Uzbek Academy of Sciences, Tashkent, kiktha, 19.-27. Sep. 2005.

Formalised and Non-Formalised Methods in Resouraadgement — Knowledge
and Learning in Participatory Processes. Internatiarorkshop, 21-22 September
2006, Osnabrtick.

Workshop on ,GIS for desertification and soil detgion management®, Instituto
Venezolano de Investigaciones Cientificas (IVICy&as, Venezuela, Oct 30th -
Nov 7th 2006 (J. Berlekamp, S. Lautenbach)

WADEMED Synthesis Workshop . USF in cooperationhnv@IRAD and Cema-
gref 11.-15. Dez. 2006 (Bettina Bluemling und Piarf. Claudia Pahl-Wostl).
Joint workshop on Global Assessments: Bridging Gapd Linking to Policy,
Washington, DC. May 9-11, 2007. Co-hosted by tisitute of Environmental
Systems Research, The Integrated Assessment SOEiA§) and the Global Wa-
ter System Project (GWSP). Additional support fritra Harmoni-CA project and
the United Nations Environment Programme.

Annual Conference “Environmental Chemistry and Bgimblogy - From Chemo-
dynamics to Risk Assessment” of the German ChenScaliety (GDCh), Sep-
tember 26 — 28, 2007, Institute of Environmentat&ms Research, Osnabriick
Harmoni-CA/WP5 Synthesis Workshop: How can modeigpsrt participatory
river basin mangement according to the WFD? Syigimgs the results of the
elicitation strategy of the first 2 years of Harm@A/WP5. 4-6 .10.2004. Os-
nabrueck.

1st HarmoniCA WP5 Methods Workshop: Models for Rgratory River Basin
Management. 16th & 17th of February, 2004, Brus&stgium,

HarmoniCOP Final Conference. 4th October 2005, Bigtk
3rd Harmoni-CA Forum & Conference. 5-7th April 20@snabriick

4th Harmoni-CA/WP5 Policy Workshop on "Using Econoethods and Mod-

els for the Implementation of the Water FramewoiteEtive: Status, Options and
Challenges for a better integration of water ecanamsearch into policy imple-
mentation"14 & 15th June, 2007 in Berlin



=  2nd Harmoni-CA/WP5 Policy Workshop: Interaction@AP and the implemen-
tation of the WFD. 3-5th April 2005. Brussels, Balg

=  3rd Policy Workshop: From Technical Transferabildfy Model-based tools to
Cognitive Transferability.” 4/5th December 06. Osrack

3.4 Publications

3.4.1 Applied Systems Science

Edited volumes and special issues

Matthies, M.; Ostendorf, B.; Giupponi, (Eds.) (2007): Environmental Decision Support
Systems. Special Issue Environmental Modelling §\&are 22(2).

Journal articles with peer review

Berlekamp, J.; Graf, N.; Hess, O.; Lautenbach,Rimer, S.; Matthies, M2007): Integra-
tion of MONERIS and GREAT-ER in the Decision Supp8ystem for the German
Elbe River Basin. Environmental Modelling & Softwe?2(2), 239-247.

Fenner, K.; Scheringer, M.; MacLeod, M.; Matthidd,; McKoone, T.E.; Stroebe, M.;
Beyer, A.; Bonnell, M.; Le Gall, A.-C.; Klasmeidr, Mackay, D.; van de Meent, D.W.;
Pennington, D.; Scharenberg, B.; Suzuki, N.; WaRia2005): Comparing Estimates
of Persistence and Long-Range Transport Potemtiahg Multimedia Models, Environ.
Sci. Technol. 39 (7), 1932-1942.

Klasmeier J., Matthies M., MacLeod M., Fenner Kh&inger M., Stroebe M., Le Gall, A.-
C., McKone T., van de Meent D., Wania(Z006): Application of Multimedia Models
for Screening Assessment of Long-Range Transpdenfial and Overall Persistence.
Environ. Sci. Technol. 40 (1), 53-60.

Lessmann K., Beyer A. Klasmeier J., Matthied2005): Influence of Distributional Shape
of Substance Parameters on Exposure Model Outmk.aRalysis 25 (5), 1137-1146.

Matthies, M., Berlekamp, J., Lautenbach, S., Gxaf,Reimer, S(2006): System Analysis
of Water Quality Management for the Elbe River Badtnvironmental Modelling &
Software, 21 (9), 1309-1318.

Matthies M., Klasmeier J., HeB 2006): GIS-basierte Modellierung von Gewasser-
immissionen. Umweltwissenschaften und Schadstoféé¢fauing - UWSF 18 (2), 102-
109.

Ruger, N .; Schliter, M.; Matthies, N2005): A fuzzy habitat suitability index for Rop
lus euphratica in the Northern Amurdaya delta. &giolal Modelling 184, 313-328.

Schliiter, M.; Ruger, N.; Savitsky, A.; NovikoMa, Matthies, M.; Lieth, H(2006): TU-
GAl: An Integrated Simulation Tool for Ecologicalsgessment of Alternative Water
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Management Strategies in a Degraded River Deltair@in Management 38 (4), 638-
653.

Schulz M.; Glicker B2005): Macrophytes increase spatial patchinedisigfl sedimentary
records and evoke transient particulate nutriesrtage. Aquatic Geochemistry 11, 89-
107.

Schulz M.; Kéhler J(2006): A simple model on phosphorus retentionniacrophytes in
lowland rivers. Hydrobiologia 563, 521-525.

Schulz, M.; Matthies, M(2007): Runoff of pesticides - achievements amditéitions of
modelling agrochemical dislocation from non-poiouices at various scales. Living
Reviews in Landscape Research 1: 1. URL: http://viwivgreviews.org/Irlr-2007-1.

Schulz M., Bittner O., Matthies M., Béhme M.; vémpling W.(2007): Modelling arsenic
and oil contamination after high water events ia tbwn and floodplain of Bitterfeld
(Germany). In: Information Technologies in Enviroemtal Engineering (Eds.: Gomez
J. M., Sonnenschein M., Muller M., Welsch H. & Rendtrauch C.), 367-376.

von Tumpling, W.; Rode, M.; Biittner, O.; Baborow$ki; Bohme, M.; GlaRer, C.; Sonna-
bend, B.; Matthies, M.; Schulz, M.; Schanze, JaJAMU.; Sauer, A(2006): Entwick-
lung eines Schadstoffausbreitungsmodells zur staffgenen Risikoanalyse und -
bewertung extremer Hochwasserereignisse am BeidpielLandkreises und der Stadt
Bitterfeld. UWSF — Z Umweltchem Okotox 18, 129-131.

Zarfl C., Klasmeier J., Matthies M2006): Modellierung von Arsen in der Mulde. Hygbir-
gie und Wasserwirtschaft 50 (4), 169-177.

Zarfl, C.; Matthies, M.; Klasmeier, J2007): A Mechanistical Model for the Uptake of
Sulfonamides by Bacteria. Chemosphere, in press.

Journal articles without peer review

Berkhoff, K., Lautenbach, S., Berlekamp, J.; Pabklly C.(2004): GIS-basierte Ermittlung
des Grundwassergefahrdungs-Potentials zur MaRngitamemg in einer agrarischen
Intensivregion. Mitteilungen der Deutschen Bodertfighen Gesellschaft, Band 104, S.
39-40.

Matthies, M.(2004): Das Institut fir UmweltsystemforschungttMUmweltchem. Okotox.
10(4), 11.

Matthies; M.; Scheringer, M(2005): Apropos...Ferntransport und Gesamtpersisteitt.
Umweltchem. Okotox., 11(3), 52-53.

Matthies, M.; Klasmeier, J2005): Georeferenzierte ExpositionsabschatzungteMingen
GDCh-Fachgruppe Umweltchemie und Okotoxikologig3),157-59.

Matthies, M.; Berlekamp, J.; Graf, N.; Lautenba&h(2006): "Application of the Elbe-DSS
to water quality issues", in: Voinov, A., Jakeman, Rizzoli, A. (eds.). Proceedings of
the iIEMSs Third Biennial Meeting: "Summit on Enviroental Modelling and Soft-
ware". International Environmental Modelling andft8are Society, Burlington, USA,
July 2006. CD ROM.
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Matthies, M.; Ostendorf, B.; Giupponi, @Q007): Environmental Decision Support Sys-
tems: current issues, methods and tools. In: Enmental Decision Support Systems
(Matthies, M.; Ostendorf, B., Giupponi, C., Edspe8ial Issue Environmental Model-
ling & Software 22(2), 123-127.

Matthies, M.(2007): Jahrestagung der GDCh-Fachgruppe Umwattiehend Okotoxikolo-
gie 2007 in Osnabriick. Editorial. Mitt. Umweltche@kotox., 13(2), 29.

Schulz M.(2005): Measuring and modelling phosphorus retenin lowland rivers. Pro-
ceedings of the Conference of the German Limnoldsociety (DGL) 2004 in Pots-
dam, 512-516.

Schulz M.; Bittner O.; Matthies M.; Béhme M.; vaimpling W.(2007): Modellierung der
Schadstoffausbreitung im Raum Bitterfeld bei Extnechwasser. Mitt. Umweltchem.
Okotox., 13 (2), 31-33.

Schulz M.; Bittner O.; Matthies M.; Béhme M.; vaimipling W.(2007) (in press): Model-
lierung der Schadstoffausbreitung bei Extremhockesagm Raum Bitterfeld. (Model-
ling pollutant dispersal by extreme flood eventshia region of Bitterfeld). Proceedings
of the Conference of the German Limnological SycfBXGL) 2006 in Dresden.

Schulz M.; Bittner O.; Matthies M.; Béhme M.; vaimpling W.(2007): Modellierung der
Schadstoffausbreitung im Raum Bitterfeld bei Extneshwasser. (Modelling pollutant
dispersal by extreme flood events in the regioBitterfeld). Mitt. Umweltchem. Oko-
tox. 13 (2), 31-33.

von Tumpling W.; Rode M.; Bittner O.; Baborowskj Bbhme M.; GlaRer C.; Sonnabend
B.; Matthies M.; Schulz M.; Schanze J.; Walz U.u&aA. (2006): Entwicklung eines
Schadstoffausbreitungsmodells zur stoffbezogenesik@inalyse und -bewertung ex-
tremer Hochwasserereignisse am Beispiel des Laisékrend der Stadt Bitterfeld. (De-
velopment of a pollutant dispersal model for a @askalysis of high water events exem-
plifying the town and district of Bitterfeld (Germg). Umweltwissenschaften und
Schadstoffforschung 18, 129-131.

Conference Proceedings

Berlekamp, J.; Graf, N.; Hess, O.; Lautenbach,Rimer, S.; Matthies, M2004): Integra-
tion of MONERIS and GREAT-ER in the Decision Supp8ystem for the German
Elbe River Basin. In: Pahl-Wostl, C., Schmidt, 8dalakeman, T. (eds.) Complexity
and Integrated Resources Management, Transactidhe @nd Biennial Meeting of the
International Environmental Modelling and SoftwaBeciety, Manno, Switzerland,
iIEMSe.

Berlekamp, J.; Graf, N.; Lautenbach, S.; Matthikk,(2005): A Decision Support System
For Integrated River Basin Management Of The Gerillve. In: Zerger, A. and Ar-
gent, R.M. (eds.) MODSIM 2005 International Congres Modelling and Simulation.
Modelling and Simulation Society of Australia andW Zealand, December 2005,
1518-1524. (http://www.mssanz.org.au/modsim05/paljesrlekamp.pdf)

Huffmeyer, N.; Matthies,M.; Klasmeier, (R007): Georeferenced Exposure Modelling of
Metals in River Basins with GREAT-ER — Zinc Congatibns in the Ruhr Catchment.
SETAC Europe 17th annual meeting, Porto, Mai 2007
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Hiffmeyer, N.; Klasmeier, J.; Matthies, NR006): Analyse der Emissionspfade von
Zink in Oberflachengewasser mittels georeferenereltodellierung. Oral presenta-
tion at GDCh Jahrestagung der Fachgruppe Umweltdhemd Okotoxikologie,
Halle, Oktober 2006.

Huffmeyer, N.; Klasmeier, J.; Matthies, N2006): Geo-referenced modeling of zinc in
the Ruhr River basin - Emissions and immission.t&oat SETAC Europe 17th an-
nual meeting, Porto, Mai 2007.

Klasmeier, J.; Matthies, M2005): Evaluation of the Environmental Fate axgdsure for
Perfluorinated Telomer B Alcohols. Internationaingosium on Fluorinated Alkyl Or-
ganics in the Environment, University of Toront@rdnto, August 2005.

Klasmeier J.; Zarfl C.; Matthies M(2005): Geo-referenced Simulation of Surface Water
Exposure to Fragrance Compounds. SETAC Europe a5tlual meeting, Lille, Mai
2005.

Klasmeier, J.; Zarfl, C.; Czub, G2006): Assessing the bioaccumulation potentiglersis-
tent organic pollutants. SETAC North Americd™ahnual meeting, Montreal, Novem-
ber 2006.

Klasmeier, J.; Matthies, M(2006): Kritische Evaluierung der Abbaukinetik Wasser-
Sediment Standardtests. SETAC GLB, Landau, Septepfis.

Klasmeier, J.; Matthies, M.; MacLeod, M.; Scheringd.; Fenner, K.; McKone, T.; van de
Meent D.; Wania, F(2006): Identifying chemicals with high persisterand long-range
transport potential, 1. Using known POPs as referamemicals in multimedia models.
SETAC Europe 16th annual meeting, Den Haag, Md&620

Lautenbach, S.; Berlekamp, J.; Graf, N.; Reimer,Matthies, M.(2004): Integration von
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Mafiez Costa, M.; Panebianco, S.; Kounduri, (2007): Report on innovative socio-
economic measures and results to adaptive managgresedures. Outcome: Social
Multicriteria Tool.

Newig, J.; Gaube, V.; Berkhoff, K.; Kaldrack, K.a¥€ens, K.; Lutz, J.; SchluBmeier, B.;
Adensam, H.; Haberl, H.; Pahl-Wostl, C.; Colard; Aigner, B.; Maier, R.; Punz, W.
(2007) (in press): Partizipative Modellbildung, akts- und Okosystemanalyse in Ag-
rarintensivregionen (PartizipA). Abschlussberiches ddeutsch-0sterreichischen Ver-
bundprojekts. Beitrdge des Instituts fur Umweltsygsorschung der Universitat Os-
nabriick, Bd. 39, Osnabriick.

Pahl-Wostl, C.; Schmidt, S.; Bluemling, B.; Mafi&k, (2005): Balancing institutional,
societal, economic and structural options.

Sullivan, C.; Manez, M.; et a{2006): Indicators for water stress: capturing éssence of
water stress through the use of integrated indisato

Book reviews

Fritsch, O.(2006): Book review of 'Klinke, Andreas (2006) Dekratisches Regieren jen-
seits des Staates. Deliberative Politik im ameig@ren GroRe-Seen-Regime (Democ-
ratic Governance beyond the State. Deliberativéti€olin the American Great Lakes
Regime), Opladen: edition recherche'. ZeitschiiiftFolitikwissenschaft 16(4), 1619.

Fritsch, O. (2007): Extended book review of 'Martinsen, Ren@@06) Demokratie und
Diskurs. Organisierte Kommunikationsprozesse inWesensgesellschaft (Democracy
and Discourse. Organised Discoursive ProcessebeirKhowledge Society), Baden-
Baden: Nomos'. Technikfolgenabschaetzung - TheoriePraxis 16(3).

Fritsch, O. (2007): Book review of 'Kleinfeld, Ralf, Plampddarald & Huber, Andreas
(eds.) (2006) Regional Governance. Steuerung, Kaatidn und Kommunikation in re-
gionalen Netzwerken als neue Formen des RegieRRegidnal Governance. Regula-
tion, Coordination and Communication in Regionabti®ks As New Forms of Gov-
ernance) (2 volumes), Goéttingen: V&R unipress'.tstdirift fur Politikwissenschaft
17(3).

Fritsch, O.(2007): Book review of 'Géler, Daniel (2006) Deliaton — Ein Zukunftsmodell
europdischer Entscheidungsfindung? Analyse dertiagan des Verfassungskonvent
2002-2003 (Deliberation - A Model for Future EurapeDecision-Making? Analysis of
the European Convention Debates 2002-2003), Badelei® Nomos'. Zeitschrift fur
Politikwissenschaft 17(1), 227.

Fritsch, O.(2007): Book review of 'Heil, Reinhard & Hetzelndreas (eds.) (2006) Die
unendliche Aufgabe. Kritik und Perspektiven der D&matietheorie (The Endless Chal-
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lenge. A Critical Assessment and Future Perspectifdemocratic Theory), Bielefeld:
transcript'. Zeitschrift fur Politikwissenschaft(1y, 269.

Fritsch, O.(2007): Book review of 'Martinsen, Renate (200&)nikratie und Diskurs.
Organisierte Kommunikationsprozesse in der Wissesedfschaft (Democracy and Dis-
course. Organised Discoursive Processes in the kwdoe Society), Baden-Baden:
Nomos'. Zeitschrift fir Politik 54(1), 96-97.

Newig, J.(2006): Rezension zu Foroud Shirvani: Das Kooj@maprinzip im deutschen und
europdischen Umweltrecht. Schriften zum Umweltrelh?, Verlag Duncker & Hum-
blot Berlin. Deutsches Verwaltungsblatt 22, 1437.

Newig, J.(2007): Book review of Gerd Winter, 2006, MultidvGovernance of Global
Environmental Change. Perspectives from Sciencejolgy and the Law; Environ-
mental Politics.

3.4.3 Theoretical Systems Science

Monographs

Hilker, F.M. (2005): Spatiotemporal patterns in models of lgaal invasion and epidemic
spread. Logos-Verlag, Berlin.

Edited volumes and special issues

Petrovskii, S.V.; Malchow, Heds.) (2005): Biological invasions in a mathenstfgerspec-
tive. Biological Invasions 7, special issue.

Pdschel, T.; Malchow, H.; Schimansky-Geier,(&ds.) (2006): Irreversible Prozesse und
Selbstorganisation. Logos-Verlag, Berlin.

Journal articles with peer review
Becks, L.; Hilker, F.M.; Malchow, H.; Jirgens, KArndt, H. (2005): Experimental demon-
stration of chaos in a microbial food web. Natud&,41226-1229.

Gonik, M,M.; Berezovskaya, F.S.; Malchow, H.; Medky, A.B.(2005): Evolution of
rotifer population dynamics in a heterogeneous th@ibimathematical modeling.
Biofizika 50(5), 928-933.

Hilker, F.M.; Lewis, M.A.; Seno, H.; Langlais, Mtalchow, H.(2005): Pathogens can slow
down or reverse invasion fronts of their hosts.I®&jaal Invasions 7, 817-832.

Hilker, F.M.; Malchow, H.(2006): Strange periodic attractors in a prey-pted system
with infected prey. Mathematical Population Studi8s119-134.

Hilker, F.; Malchow, H.; Langlais, M.; Petrovskig. V.(2006): Oscillations and waves in a
virally infected plankton system. Part Il. Transitifrom lysogeny to lysis. Ecological
Complexity 3, 200-208.
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Hilker, F.M.; Hinsch, M.; Poethke, H.J2006): Parameterizing, evaluating and comparing
metapopulation models with data from individualdmhsimulations. Ecological Model-
ling 199, 476-485.

Hilker, F.M.; Langlais, M.; Petrovskii, S.V.; Malokw, H.(2007): A diffusive SI model with
Allee effect and application to FIV. Mathematicab8ciences 206, 61-80.

Malchow, H.; Hilker, F.M.; Sarkar, R.R.; Brauer, K2005): Spatiotemporal patterns in an
excitable plankton system with lysogenic viral ttfen. Mathematical and Computer
Modelling 42, 1035-1048.

Medvinsky, A.B.; Morozov, A.Y.; Velkov, V. V.; -Bain, L.; Sokolov, M.S.; Malchow, H.
(2004): Modeling the invasion of recessive Bt-resisinsects: an impact on transgenic
plants. Journal of Theoretical Biology 231, 121-127

Medvinsky, A.B.; Gonik, M.M.; Berezovskaya, F.Saj-IBan, L.; Malchow, H.(2005):
Rotifer populations dynamics in two coupled halitétivasion of chaos. Biological In-
vasions 7, 877-883.

Medvinsky, A.B.; Gonik, M.M.; Velkov, V.V.; Bai-hjad..; Malchow, H.(2005): Modeling
invasion of pests resistant to Bt toxins prodicgdybnetically modified plants: Reces-
sive versus dominant invaders. Natural Resourcedlitugi 18(3), 347-362.

Medvinsky, A.B.; Gonik, M.M.; Bai-Lian, L.; Velkd¥.V.; Malchow, H(2006): Invasion of
pests resistant to Bt toxins leads to inherent unigueness in genetically modified Bt-
plant dynamics: Mathematical modeling. Journal leédretical Biology 242, 539-546.

Petrovskii, S.V.; Malchow, H.; Bai-Lian, 2005): An exact solution of a diffusive preda-
tor-prey system. Proceedings of the Royal Sociétyoadon, Series A 461, 1029-1053.

Petrovskii, S.V.; Malchow, H.; Hilker, F.M.; Ventno, E.(2005): Patterns of patchy spread
in deterministic and stochastic models of biolobinaasion and biological control. Bio-
logical Invasions 7, 771-193.

Sarkar, R.R.; Malchow, H(2005): Nutrients and toxin producing phytoplamktoontrol
algal blooms - a spatiotemporal study in a noisyirenment. Journal of Biosciences
30(5), 749-760.

Contributions to edited volumes

Malchow, H.; Hilker, F.M.(2007) (in press): Pattern formation in modelsnohlinear
plankton dynamics: a minireview. Theorie in der ®kje.

Malchow, H.; Hilker, F.M.; Siekmann, |.; Petrovskis.V.; Medvinsky, A.B2007) (ac-
cepted): Mathematical models of pattern formationplanktonic predation-diffusion
systems. In: Venturino, E.; Hoskings, R. (eds.)péds of Mathematical Modelling.
Birkhauser, Basel.

Medvinsky, A.B.; Gonik, M.M.; Tyutyunov, Y.V.; Bi;L.; Rusakov, A.V.; Malchow, H.
(2007) (accepted): Insecticidal Bt crops under imas®t-resistant pest invasion:
Mathematical simulation. In: Venturino, E.; HoskidRr. (eds.): Aspects of Mathemati-
cal Modelling. Birkhauser, Basel.
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3.4.4 Applied Environmental Systems Analysis

Journal articles with peer review

Fries, E.; Sieg, K.; Jaeschke W.; Puttmann, W.;t&/malter, R.; Williams, J.; Moortgat, G.
(2007) (accepted): Occurrence of VOC in snow are iit spring at Jungfraujoch
(46.6°N, 8.0°E) in 2005 and 2006 during CLACE 4 &ndSpecial Issue “Research at
Jungfraujoch: Top of Science” in Sci. Total. Enviro

Reports

Fries, E.; Sieg, K.; Starokozhev, E.; Jaeschke, Ritmann W(2007): Volatile organic
compounds (VOC) in air, snow and ice crystals ghhilpine research station Jungfrau-
joch during CLACE 4. International Foundation HFSAGivity Report 2006.

3.4.5 Scientific Contribution Series

Editor: Prof. Dr. Michael Matthies; ISSN 1433-380the reports No. 1 to 6 have been
issued up to September3a.998. The reports No. 7 to 23 have been issued fct. £,
1998 to Dec. 31, 2001

During the period Jan 312002 to Sept. 30 2004 four reports have been issued. Since the
start of this report period these reports are mgdo available in printed form, but may be
downloaded from the internet via http://www.usf@snabrueck.de/usf/beitraege/.

Reports subsequently listed have been issued:

No. 28: Horst Malchow (Ed.): Chaos und Ordnung imtud und Gesellschaft. December
2004.

No. 29: Andreas Focks (Diploma Thesis): Modeling thansfer of antibiotic drug resis-
tance genes between E. coli strains. June 2005.

No. 30: Christiane Zarfl (Diploma Thesis): Modelliag von Arsen in der Mulde. June
2005.

No. 31: Sven Lautenbach (PhD Thesis): Modellinteégnazur Entscheidungsunterstiitzung
fur die Gewassergutebewirtschaftung im EinzugsgetlgeElbe. November 2005.

No. 32: Frank M. Hilker and Frank H. Westerhoff:r@wl| of chaotic population dynam-
ics: Ecological and economic considerations. Novem205.

No. 33: Harold Fellermann (Diploma Thesis): Micsllas containers for protocells. De-
cember 2005.

No. 34: Jens Newig, Oliver Fritsch (Eds.): Effektit von Entscheidungsprozessen. May
2006.

No. 35: Ba Kien Tran (Diploma Thesis): Modellierubiplogischer Invasionen mit Reak-
tions-Diffusionsgleichungen. Juli 2006.
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No. 36: Ivo Siekmann (Diploma Thesis): AgentenbasiéModellierung von Persoénlich-
keitsunterschieden auf der Grundlage der PSI-Taeduly 2006.

No. 37: Tobias Ceglarek (Diploma Thesis): Irregel&@szillationen in drei- und vierkom-
ponentigen populationsdynamischen Modellen. Septe2B06.

No. 38: Horst Malchow (Ed.): Komplexe Systeme uichtineare Dynamik in Natur und
Gesellschaft. Dezember 2006.

No. 39: Jens Newig / Veronika Gaube / Karin Berkhdfai Kaldrack / Britta Kastens /
Juliana Lutz / Bianca SchluRmeier / Heidelinde As#an / Helmut Haberl / Clau-
dia Pahl-Wostl / Armand Colard / Bettina Aignerud®If Maier / Wolfgang Punz:
Partizipative Modellbildung, Akteurs- und Okosystemalyse in Agrarintensivre-
gionen. Schlussbericht des deutsch-Osterreichistfeghundprojekts. September
2007.

No. 40: Bert Wecker, Bakhtiyor Karimov, Bakhtiyaatilov, Uwe Waller, Michael Mat-
thies, Helmut Lieth: Sustainable Aquaculture in iRedating Systems. Feasibility
Study for the Catchment Area of the Aral Sea. MAQ7.

No. 41: Michael Matthies (Hrsg.): Klimawandel. Sapber 2007.

3.5 PhD dissertations and Habilitationen

3.5.1 Completed PhD dissertations

2005

Gaucel, Sébastie(2005): Analyse mathématique et simulations d’'undéte prédateur-
proie en milieu insulaire hétérogéne. PhD Thesispplied MathematigsUniversity of
Bordeaux. Referee: Prof. Dr. Horst Malchow.

Hilker, Frank Mathias(2005): Spatiotemporal patterns in models of lgalal invasion and
epidemic spread, July 2005, Referees: Prof. DrMedlchow, Prof. Dr. M. Langlais
(University of Bordeaux 2), Dr. S.V. Petrovskii (§IMoscow).

Lautenbach, Sve(R005): Dissertation ,Modellintegration zur Enteaiungsunterstiitzung
fur die Gewassergltebewirtschaftung im Einzugsgetse Elbe“, Referee: Prof. Dr. M.
Matthies, Prof. Dr. Ralf Seppelt.

2006

Ebenhdh, Evg2006): Modelling human behaviour in social dileasusing attributes and
heuristics, June 2006, Referees: Prof. Claudia-YRaddtl, Prof. Thomas Berger.

Muller, Birgit (2006): Sustainable grazing management in semi+amgelands. An eco-
logical-economic modelling approach, June 2006eRefs: Prof. Dr. H. Malchow, Prof.
Dr. C. Wissel (UFZ Leipzig).
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Ruger, Nadja2006): Dynamics and sustainable use of speaibsrioist forests - A proc-
ess-based modelling approach, Referees: Prof. Dvidithow, PD Dr. Andreas Huth.

Schmidt, Sonj§2006): Okobilanz Bioabfallentsorgung - Okologiedewertung von Ent-
sorgungsoptionen fiir Bioabfélle unter Berlcksialnig raumlicher und ékonomischer
Aspekte, Referees: Prof. Dr. Claudia Pahl-WostliyURrof. Stefan Salhofer.

2007 (January — September)

Sigel, Katja(2007): Unsicherheit bei Umsetzung der EU-Wasbkenemrichtlinie - Eine
konzeptionelle und empirische Analyse. Refereest. Brr. Claudia Pahl-Wostl.

3.5.2 Completed Habilitationen

Dr. Frank, Karin (2006): Stochastic metapopulation persistence aterbgeneous land-
scapes — model-based contributions to metapopnldtieory and conservation man-
agement, July 2006, Referees: Prof. Dr. H. MalchBvaf. Dr. W. Alt (University of
Bonn), Prof. Dr. H. Possingham (University of Qu&and, Brisbane).

3.6 Awards

Lieth, Helmut, Prof. em. Dr.Honorary Professor of the Usbekian Academy of i1Bse
2007, Institute of Water Problems, Taschkent, Usthai

Avenhaus, Wibkgdomann Studienpreis 2006 fir herausragende Lejetuim Hauptstudi-
um

Huffmeyer, Ninalnnovationspreis 2006 der Intevation GmbH fir dipl@marbeit ,Model-
lierung von Zink in der Ruhr — Emissionspfade uredaBtungsanalyse*

Wissing, JuttaForderpreis 2006 fir innovativen Umweltschutz desaR/ Club Osnabriick
fur die Diplomarbeit ,Georeferenzierte hydromorpigische Charakterisierung von
Flussgebieten®

Zarfl, Christiane: Forderpreis 2005 fiir innovativen Umweltschutz degaR/ Club Os-
nabriick (185. Distrikt)
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4 Faculty and staff members

4.1

4.2

Faculty: Applied Systems Science

Michael Matthies, Dr.rer.nat., Professor of Appli8gstems Science, Managing
Director

Helmut Lieth, Dr., Prof. emeritus. Internationalomical Projects

Jorg Klasmeier, Dr. rer. nat., staatl. gepr. Leb@tislchem., assistant professor
Marcus Schulz, Dr., Dipl.-Geol., senior researcher

Jirgen Berlekamp, Dr. rer. nat, Dipl.-Biol., apgethlecturer

Bert Wecker, Dr. rer. nat., Dipl.-Biol., Dr. reran, researcher (until 4/2007),
Olga Alexandrova, Dipl-Phys., Ph.D. student

Maik Bischoff, Dipl.-Umweltwiss., Ph.D. student

Andreas Focks, Dipl.-Systemwiss., Ph.D. student

Nina Hiffmeyer, Dipl.-Systemwiss., Ph.D. student

Jutta Wissing, Dipl.-Systemwiss , Ph.D. student

Christiane Zarfl, Dipl.-Systemwiss, Ph.D. student

Faculty: Resource Flow Management

Claudia Pahl-Wostl, Dr. rer. nat., Prof. of Reseurtow Management
Karin Berkhoff, Dipl.-Umweltwiss., Ph.D. studeninti 03/2007)
Bettina Bluemling, Dipl.-Ing., Ph.D. student

llke Borowski, Dipl.-Ing., Ph.D. student

Marcela Brugnach, Dr. phil., Dipl.-Ing., senior eascher, project manager
Eva Ebenhdh, Dipl.-Systemwiss., Ph.D. student

Oliver Fritsch, M.A., researcher (from 10/2005 #®2D07)

Dirk Gunther, Dipl. Soz-Wiss., Ph.D. student

Georg Holtz, Dipl.-Systemwiss., Ph.D. student

Patrick Huntjens, Ph.D. student

Nicola Isendahl, Dipl.-Ing., Ph.D. student

Stephan Jatzold, Dipl.-Math., Ph.D. student

Kai Kaldrack, Dipl.-Systemwiss., reseacher

Britta Kastens, Dipl.Geogr., Ph.D. student

Christian Knieper, Dipl.-Geogr., researcher (si68&£007)

Maria Manez, Dr., senior researcher
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4.3

4.4

4.5
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Méllenkamp, Sabine, Dr., Dipl.-Geogr., DEA; Politilss., M.A.; senior re-

searcher

Jorn Moltgen, Dipl.-Geogr., project manager an@aesher

Jens Newig, Dr. iur., Dipl. Geo-Okol., assistardfpssor

Silke Panebianco, Dipl.-Ing., Ph.D. student

Dagmar Ridder, Dr. Ing., Dipl.-Ing., project managad senior researcher
Bianca SchluBmeier, Dipl.-Psych, researcher (12ti2006)

Sonja Schmidt, Dipl.-Ing., Dr. rer. nat., senicsearcher

Ole Schroeder, Dipl.-Systemwiss., Ph.D. student

Caroline van Bers, researcher

Chun Xia, MSc, Ph.D. student

Faculty: Theoretical Systems Science

Prof. Dr. Horst Malchow, Head

Klaus Brauer, Dipl.-Math., Akad. Director, appoidtecturer

Frank M. Hilker, Dipl.-Systemwiss., Ph.D. studemttfl July 31, 2005)
Ivo Siekmann, Dipl.-Systemwiss., Ph.D. studentdgiApril 1, 2006)

Faculty: Applied Environmental Systems Analysis

Elke Fries, Dr., Junior professor of Applied SysseBtience
Aliz Kiss Dipl.-Umweltwiss., doctoral candidate

Technical and administrative staff

Elke Altekruse, Institute administration
Jurgen Berlekamp, Dr.rer.nat.

Irene Brink, Secretary

Johannes Wésten, Dipl.-Math.
Melanie Wissing, Technical Assistant



