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Calibration And Reliability In Groundwater Modelling
Groundwater is one of the most important resources in the world. In many areas, water supplies for industrial, domestic, and agricultural uses are de
pendent on groundwater. As an "open" system, groundwater may exchange mass and energy with its neighboring systems (soil, air, and surface water)
through adsorption, ion-exchange, infiltration, evaporation, inflow, outflow, and other exchange forms. Consequently, both the quantity and quality of
groundwater may vary with environmental changes and human activities. Due to population growth, and industrial and agricultural development, more and
more groundwater is extracted, especially in arid areas. If the groundwater management problem is not seriously considered, over extraction may lead to
groundwater mining, salt water intrusion, and land subsidence. In fact, the quality of groundwater is gradually deteriorating throughout the world. The
problem of groundwater pollution has appeared, not only in developed countries, but also in developing countries. Ground water pollution is a serious
environmental problem that may damage human health, destroy the ecosystem, and cause water shortage.
This book provides comprehensive coverage on the assessment and management of groundwater. It contains the work of international experts in the field of
groundwater resource evaluation, characterization, augmentation, restoration, modeling and management.
ModelCARE 2002
Proceedings of the 4th international conference on calibration and reliability in groundwater modelling
Bringing Groundwater Quality Research to the Watershed Scale
A Few Steps Closer to Reality ; Prepublished Proceedings of the ModelCARE'2002 Conference Held in Prague, Czech Republic, from 17 to 20 June 2002 ;
Jointly Convened by (1) the Inst. of Hydrogeology, Engineering Geology and Applied Geophysics, Fac. of Science, Charles Univ. (Univ. Karlova), Prague,
Czech Rep., and (2) the Internat. Commission on Groundwater (ICGW), of the Internat. Assoc. of Hydrological Sciences (IAHS) ; ModelCARE'2002 is a
Contribution to UNESCO's Programme IHP-VI (2002-2007), "Water Interactions: Systems at Risk and Social Challenges"
ModelCARE 2009
Volume of Poster Papers
Calibration and Reliability in Groundwater Modelling

Calibration and Reliability in Groundwater ModellingFrom Uncertainty to Decision
MakingInternational Assn of Hydrological Sciences
Written by renowned experts in the field, this book assesses the status of groundwater models
and defines models and modeling needs in the 21st century. It reviews the state of the art in
model development and application in regional groundwater management, unsaturated
flow/multiphase flow and transport, island modeling, biological and virus transport, and
fracture flow. Both deterministic and stochastic aspects of unsaturated flow and transport are
covered. The book also introduces a unique assessment of models as analysis and management
tools for groundwater resources. Topics covered include model vs. data uncertainty, accuracy
of the dispersion/convection equation, protocols for model testing and validation, post-audit
studies, and applying models to karst aquifers.
Sustainability of Groundwater Resources and Its Indicators
Credibility of Modelling ; Proceedings of an International Conference on Calibration and
Reliability in Groundwater Modelling : Credibility of Modelling (ModelCARE 2007) that was
Held in Copenhagen, 9 - 13 September 2007
Groundwater
Soil-Water-Solute Process Characterization
4th International Conference on Calibration and Reliability in Groundwater Modelling
Proceedings International Conference on Calibration and Reliability in Groundwater Modelling
Proceedings of the ModelCARE'96 Conference Held in Golden, Colorado, USA from 24 to 26
September 1996
The usefulness of the predictive simulations obtained with groundwater models is often hampered by the inability to indicate and preferably quantify the
reliability of the model results. Uncertainty in model predictions stems primarily 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 sense of spatial and temporal variability;
inadequate description of the state of the system; incorrect coefficient values and improper specification of the error bounds. In recent years much research
has been carried out resulting in a variety of approaches that can be followed to incorporate the information about these errors into modelling process.
Various techniques have been developed to assess the confidence levels of model predictions so that users can account for uncertainties in the decisionmaking process. This publication contains 52 papers the ModelCARE 90 conference held in The Hague, September 1990.
This new edition adds several new chapters and is thoroughly updated to include data on new topics such as hydraulic fracturing, CO2 sequestration,
sustainable groundwater management, and more. Providing a complete treatment of the theory and practice of groundwater engineering, this new
handbook also presents a current and detailed review of how to model the flow of water and the transport of contaminants both in the unsaturated and
saturated zones, covers the protection of groundwater, and the remediation of contaminated groundwater.
The Handbook of Groundwater Engineering
ModelCARE'99 : Copy with Uncertainty : Zürich, Switzerland : 20-23 September 1999
Pre-published Proceedings of the ModelCARE 2005 Fifth International Confernce The Hague, Netherlands
Groundwater Science and Engineering
International Conference on Calibration and Reliability in Groundwater Modelling Credibility of Modelling, 6, Copenhagen September 9-13, 2007. Prepublsihed Proceedings
Selected Water Resources Abstracts
4th International Conference Calibration and Reliability in Groundwater Modelling

These proceedings, with cd-rom, present a comprehensive overview of advances in groundwater research. The five main
topics covered are: aquifers and contaminant distribution; groundwater quality; natural attenuation; remediation
technologies and groundwater protection. Groundwater 2000 is a useful resource to both scientists and to those working
in the field.
The practitioner or researcher often faces complex alternatives when selecting a method to characterize properties
governing a soil process. After years of research and development, environmental and agricultural professionals now
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have an array of methods for characterizing soil processes. Well-established methods, however, may not be suitable for
Modelling Aspects of Water Framework Directive Implementation
Credibility of Modelling
4th International Conference, Calibration and Reliability in Groundwater Modelling, a Few Steps Closer to Reality ;
Prepublished Proceedings of the ModelCARE'2002 Conference Held in Prague, Czech Republic, from 17 to 20 June
2002
ModelCare 2002
Resource Evaluation, Augmentation, Contamination, Restoration, Modeling and Management
4th International Conference on Calibration and Reliability in Groundwater Modelling, Prague, Czech Republic, 17-20
June 2002
Coping with Uncertainty ; Proceedings of the ModelCare'99 Conference Held in Zurich, Switzerland, from 20 to 23
September 1999
This book is a concrete outcome from the Harmoni-C
Methods and guidelines for developing and using mathematical models Turn to Effective Groundwater Model Calibration
for a set of methods and guidelines that can help produce more accurate and transparent mathematical models. The
models can represent groundwater flow and transport and other natural and engineered systems. Use this book and its
extensive exercises to learn methods to fully exploit the data on hand, maximize the model's potential, and troubleshoot
any problems that arise. Use the methods to perform: Sensitivity analysis to evaluate the information content of data Data
assessment to identify (a) existing measurements that dominate model development and predictions and (b) potential
measurements likely to improve the reliability of predictions Calibration to develop models that are consistent with the
data in an optimal manner Uncertainty evaluation to quantify and communicate errors in simulated results that are often
used to make important societal decisions Most of the methods are based on linear and nonlinear regression theory.
Fourteen guidelines show the reader how to use the methods advantageously in practical situations. Exercises focus on
a groundwater flow system and management problem, enabling readers to apply all the methods presented in the text.
The exercises can be completed using the material provided in the book, or as hands-on computer exercises using
instructions and files available on the text's accompanying Web site. Throughout the book, the authors stress the need
for valid statistical concepts and easily understood presentation methods required to achieve well-tested, transparent
models. Most of the examples and all of the exercises focus on simulating groundwater systems; other examples come
from surface-water hydrology and geophysics. The methods and guidelines in the text are broadly applicable and can be
used by students, researchers, and engineers to simulate many kinds systems.
A Few Steps Closer to Reality : ModelCARE 2002
Simulation of Flow and Advective Transport
Mathematical Modeling of Groundwater Pollution
Proceedings International Conference on Calibration and Reliability in Groundwater Modelling Coping with Uncertainty
"managing Groundwater and the Environment"
Hydrogeology
From Uncertainty to Decision Making
Published by the American Geophysical Union as part of the Geophysical Monograph Series, Volume
108. Non-point source (NPS) pollution in the vadose zone (simply defined as the layer of soil extending
from the soil surface to the groundwater table) is a global environmental problem. Characteristically,
NPS pollutants are widespread and occasionally ubiquitous in extent, thus making remediation efforts
difficult and complex; have the potential for maintaining a relatively long active presence in the global
ecosystem; and may result in long?]term, chronic health effects in humans and other life forms. Similar
to other global environmental issues, the knowledge and information required to address the problem of
NPS pollutants in the vadose zone cross several technological and subdisciplinary lines: spatial statistics,
geographic information systems (GIS), hydrology, soil science, and remote sensing. Cooperation between
disciplines and scientific societies is essential to address the problem. Evidence of such cooperation was
the jointly sponsored American Geophysical Union Chapman/Soil Science Society of America (SSSA)
Outreach Conference that occurred in October 1997, entitled “Applications of GIS, Remote Sensing,
Geostatistics, and Solute Transport Modeling to the Assessment of Non-Point Source Pollution in the
Vadose Zone.” The objective of the conference and this book, which was developed from the conference,
was to explore current multidisciplinary research for assessing NPS pollution in soil and groundwater
resources.
Several of the papers here deal with decision making under uncertainty.
Short Papers of the Fourth International Conference Calibration and Reliability in Groundwater
Modelling
Fifth International Conference on Calibration and Reliability in Groundwater Modelling
Groundwater 2000
ModelCARE 90
Calibration and Reliability in Groundwater Modeling
Integrated Water Resources Management
Applied Groundwater Modeling
This text combines the science and engineering of hydrogeology in an accessible, innovative style. As
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well as providing physical descriptions and characterisations of hydrogeological processes, it also sets
out the corresponding mathematical equations for groundwater flow and solute/heat transport
calculations. And, within this, the methodological and conceptual aspects for flow and contaminant
transport modelling are discussed in detail. This comprehensive analysis forms the ideal textbook for
graduate and undergraduate students interested in groundwater resources and engineering, and indeed its
analyses can apply to researchers and professionals involved in the area.
Creating numerical groundwater models of field problems requires careful attention to describing the
problem domain, selecting boundary conditions, assigning model parameters, and calibrating the model.
This unique text describes the science and art of applying numerical models of groundwater flow and
advective transport of solutes. Key Features * Explains how to formulate a conceptual model of a system
and how to translate it into a numerical model * Includes the application of modeling principles with
special attention to the finite difference flow codes PLASM and MODFLOW, and the finite-element code
AQUIFEM-1 * Covers model calibration, verification, and validation * Discusses pathline analysis for
tracking contaminants with reference to newly developed particle tracking codes * Makes extensive use of
case studies and problems
International Conference on Calibration and Reliability in Groundwater Modelling
ModelCARE 2007
Managing Groundwater and the Environment
Groundwater Models for Resources Analysis and Management
Site Characterization Progress Report
International Conference on Calibration and Reliability in Groundwater "Managing Groundwater and the
Environment", 7, Wuhan, China September 20-23, 2009
Proceedings of the International Conference on Groundwater Research, Copenhagen, Denmark, 6-8 June 2000
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