
4th International Conference on

CALIBRATION AND RELIABILITY
IN GROUNDWATER MODELLING

A few steps closer to reality

Prague, Czech Republic, 17-20 June 2002

Jointly convened by

• Institute of Hydrogeology, Engineering Geology and Applied
Geophysics, Faculty of Science, Charles University
(Universita Karlova), Prague, Czech Republic

• International Commission on Groundwater (ICGW), of the
International Association of Hydrological Sciences (IAHS)

This conference is a contribution to UNESCO's International
Hydrological Programme (IHP-VI, 2002-2007), "Water Interactions:
Systems at Risk and Social Challenges"

groundwater being considered separately in development
activities without due recognition of their interdependence. The
IHP-VI will focus on the interface processes of surface water and
groundwater, freshwater and saltwater at watershed and global
scale. The ModelCARE'2002 conference is a contribution to the
Theme 2 on "Integrated Watershed and Aquifer Dynamics".

Organizing Committee

• Zbynek Hrkal (chair)
Institute of Hydrogeology, Engineering Geology and Applied
Geophysics, Faculty of Science, Charles University, Prague,
Czech Republic

• Jiri Krasny
Institute of Hydrogeology, Engineering Geology and Applied
Geophysics, Faculty of Science, Charles University, Prague,
Czech Republic

• Karel Kovar
International Commission on Groundwater, IAHS National
Institute of Public Health and the Environment (RIVM),
Bilthoven, The Netherlands 

Scientific Advisory Committee

The following specialists have agreed to participate on the Scientific
Advisory Committee:
• Linda M. Abriola, Ann Arbor (Michigan), USA
• Steen Christensen, Aarhus, Denmark
• Gedeon Dagan, Tel Aviv, Israel
• Alain Dassargues, Liège and Leuven, Belgium
• Jaime Gómez-Hernández, Valencia, Spain
• Arnost Grmela, Ostrava, Czech Republic
• Rainer Helmig, Stuttgart, Germany
• Mary C. Hill, Boulder (Colorado), USA
• Kenji Jinno, Fukuoka, Japan
• Toon Leijnse, Utrecht, The Netherlands
• Ghislain de Marsily, Paris, France
• Peter Nachtnebel, Vienna, Austria
• Shlomo P. Neuman, Tucson (Arizona), USA
• Theo Olsthoorn, Amsterdam, The Netherlands
• Eileen Poeter, IGWMC, Golden (Colorado), USA
• Robert W. Ritzi, Dayton (Ohio), USA
• Yoram Rubin, Berkeley (California), USA
• Fritz Stauffer, Zürich, Switzerland
• Edward A. Sudicky, Waterloo (Ontario), Canada
• Georg Teutsch, Tübingen, Germany
• Gabriel Wittum, Heidelberg, Germany

CALL FOR PAPERS AND 
PROVISIONAL REGISTRATION

(First Circular, March 2001)

Important Deadlines

September 30, 2001: Receipt of abstracts
November 10, 2001: Notification about acceptance of papers

(oral, poster) based on abstracts
February 15, 2002: Submission of papers (camera-ready) for

prepublished proceedings
March 31, 2002: Start of review process, for peer-reviewed

IAHS Redbook
June 30, 2002: Final decision about acceptance of papers

for IAHS Redbook
April, 2003: Publishing IAHS Redbook (selected and

peer-reviewed papers) 

Registration Fee

The registration fee will be about USD 500, which will include
a copy of the prepublished proceedings, refreshments (coffee
breaks), lunches, welcome reception and the postpublished (peer-
reviewed) IAHS Redbook. The fee will not cover the conference
dinner and hotel expenses.

Venue

The information about Prague and the conference venue will be
provided in due time on the conference web page.

Sponsoring Organizations

The main sponsors (and convenors) are the Institute of
Hydrogeology, Engineering Geology and Applied Geophysics,
Faculty of Science, Charles University (Universita Karlova),
and the International Commission on Groundwater (ICGW) of
IAHS. Further professional (scientific) sponsors are:
• IAHR, International Association of Hydraulic Engineering

and Research
• IGWMC, International Ground Water Modeling Center

(Golden, Colorado, USA)
• NGWA, National Ground Water Association (USA)
• UNESCO, Division of Water Sciences (IHP-VI; 2002-2007)
• Ministry of Environment, Czech Republic
• IHP National Committee, Czech Republic

Contribution to UNESCO's IHP-VI

The IHP-VI (2002-2007) will focus on "Water Interactions:
Systems at Risk and Social Challenges". Until now, water has
been managed in a fragmented way with surface water and
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• Model calibration
- parameter estimation (inverse modelling)
- structure identification
- sensitivity analysis
- interpretation of pumping and tracer tests
- uniqueness of calibration results
- conditioning with data (prior information)
- handling of ill-posed problems

• Reliability of model prediction
- sources of uncertainty
- statistical information on model input data
- quantification of uncertainty
- covariance matrices and confidence intervals
- post-auditing

• Stochastic modelling
- stochastic partial differential equations
- Monte Carlo techniques
- linear estimation
- perturbation theory
- upscaling and effective parameters
- generation of stochastic fields
- conditioning with data (prior information)

• Modelling concepts
- verification of model equations with physical models
- cellular automata
- microscale models
- fuzzy-rule based modelling

• New developments in numerical techniques
- equation solvers
- optimization techniques
- methods for coupled processes (multiphase, multispecies,

density)
- parallel computing
- discretization and error estimation

The conference encompasses among others the following fields
of modelling:
- saturated and unsaturated zone;
- porous media and fractured rock;
- groundwater flow (heads, pathlines, etc.);
- groundwater quality;
- geochemical and biochemical processes;
- coupled reactive transport;
- density and temperature effects;
- single phase and multiphase flow (NAPL's);
- vapour transport;
- surface processes, including recharge, evapotranspiration,

and groundwater/surface-water interactions.

Though the conference will cover the entire field of groundwater
modelling, two special areas of focus have been selected,
namely (1) "Conceptual Model Uncertainty and Scale"
[Conceptual modelling and the multi-scale nature of medium
heterogeneity constitute major sources of uncertainty in the
analysis of subsurface flow and transport. There is no established
methodology to assess conceptual model uncertainty and its
impact on the reliability of hydrogeological models. We seek
papers that shed light on these and related issues (with particular
but not exclusive emphasis on multiscale flow and transport
phenomena) through rigorous reasoning and illuminating case
studies] and (2) "Calibration and Reliable Prediction: Journeys
and Lessons" [Innovative practical applications of assessing
calibration and reliability are solicited from practitioners who
have accomplished this task. Expla0nations of the problems that
often are not reported, because they are viewed as a weakness of
the work, are encouraged.  We welcome presentation of project
histories including: the obstacle; how it was recognized and dealt
with to meet the deadline; how the solution impacted the
predictions and their certainty; and insights on preferred
solutions, had schedule and funding allowed]. 

Call for Papers

The conference will include both plenary oral presentations and
poster presentations. Participants intending to present a paper are
requested to send a 1-2 page abstract in English to the Conference
Secretariat. The abstract should include the full address (also
phone, fax and email) of the corresponding author. The abstract
should be received by September 30, 2001. Authors will be
notified of acceptance by November 10, 2001. Authors of
accepted oral and poster contributions will be invited to submit
a camera-ready copy of their paper, which will be prepublished in
a conference proceedings volume (Charles University publication
series Acta Universitatis Carolinae, Geologica). Subsequently all
papers will be reviewed by the Scientific Advisory Committee for
acceptance in a postpublished IAHS Redbook.

CONFERENCE SECRETARIAT ADDRESS

Conference Secretariat ModelCARE'2002
Guarant Ltd.
Opletalova 22
CZ-110 00 Prague 1  
Czech Republic

telephone +420  2  8400 1444
fax +420  2  8400 1448
e-mail modelcare2002@guarant.cz
http://www.guarant.cz/ModelCARE2002

Objectives and Scope

The usefulness of predictive simulations obtained by ground-
water models is often hampered by the inability to indicate and
preferably quantify the reliability of model results. Uncertainty
in model predictions primarily stems from a number of errors
relating to the model formulation, such as:
- inadequate concept of processes and interactions;
- inadequate description of processes and interactions;
- inadequate description of spatial and temporal variability;
- inadequate description of state of system (geometry, initial

and boundary conditions, system stresses);
- incorrect coefficient values (parameter values) and improper

specification of error bounds.

In recent years, significant research has been conducted resulting
in a variety of approaches that can be used to incorporate the
information about these errors into the modelling process and to
establish the level of uncertainty in model-based decison-making.
Increasingly, these new techniques are being applied to a variety
of problems and sites.

ModelCARE'2002 is a follow-up to the successful conferences
ModelCARE'90 (the Netherlands), ModelCARE'96 (USA),
and ModelCARE'99 (Switzerland). The conference aims again
at providing an international forum for state-of-the-art
presentations on relevant methodologies and techniques, and
to identify needs for future development. The conference will
also attempt to illustrate the applicability of various innovative
techniques through advanced case studies on calibration and
reliability assessment.

Contributions are solicited addressing problem identification,
and process description and modelling, with special emphasis on
uncertainty. The ultimate aim is to help participants determine
critical factors and methods in their evaluation of uncertainty
throughout the modelling process.

Topics addressed in the conference will be:

• Comprehensive use of field information
- environmental tracer data
- satellite images
- geostatistics
- geophysical data
- combined use of geological, hydrogeological and

geophysical data
- combined use of hydraulic and quality data
- upscaling and regionalization

• Aquifer heterogeneity and scaling issues
- hierarchical sedimentary/geological structures
- aquifer analogue studies
- facies and permeability mapping
- geology-based modelling of heterogeneity
- indicator geostatistics, transition probability, and modelling

of facies assemblages
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