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International PhD Course in

HYDROGEOPHYSICS
June 15 - 17, 2006
Geocenter Copenhagen, Denmark

Organizer

Professor Andrew Binley, Lancaster University, UK

Lecturers

Professor Giorgio Cassiani, Università di Milano – Bicocca, Italy

Dr. Ingelise Møller Balling, Geological Survey of Denmark and Greenland, Denmark

Associate Professor Esben.Auken, University of Aarhus, Denmark,

Majken Looms, University of Copenhagen, Denmark,

Dr. Anders Vest Christiansen, University of Aarhus, Denmark
Background
Detailed knowledge on the extent, hydraulic properties, and vulnerability of groundwater reservoirs is necessary to enable sustainable use of groundwater resources. Hydrogeophysical methods can allow, for example, large scale aquifer characterization, previously unobtainable through conventional hydrogeological techniques. In addition, time-lapse deployment of appropriate methods can give useful insight into complex subsurface processes, aiding hydrological model development and the assessment of groundwater restoration strategies. New regulatory water policies, for example the European Water Framework Directive, demonstrate the demand for new technology to assist in water resource management, with clear opportunities for hydrogeophysical method development and application. Geophysical methods have been widely used to support groundwater investigations for many years. Geophysical borehole logging, for example, is commonly used within hydrogeological studies to provide data to support the development of conceptual models of groundwater processes.  Much of these established methods, however, offer only qualitative information about hydrogeological parameters and processes and during the 1990s a re-emergence of geophysics in hydrology occurred as attempts were made to provide more quantitative information about subsurface hydrology.  The field hydrogeophysics emerged as a multi-disciplinary subject that focuses on the use of geophysical methods for characterizing subsurface features, determining hydrogeological properties and monitoring processes relevant to soil and groundwater processes.   Over the past decade hydrogeophysics emerged due to the availability of new (or developing) geophysical techniques and the potential value in addressing the hydrological challenges that had emerged from recent research.
Aims

This course aims to provide training in the use of geophysical methods for hydrological investigations.  The focus will be on geoelectrical and georadar methods, although other methods will be covered.  Students will learn about the relationships between hydrological and geophysical properties and how to design and carry out surveys using geophysical techniques.  Hands-on training in the use of inverse methods for analysis of hydrogeophysical data will be given.  Case studies will be presented to demonstrate the potential value of geophysics in hydrological investigations, from small plot scale to large scale studies. We will outline the limitations of current hydrogeophysical methods and identify specific challenges facing the community.
CMWR

The course will be held prior to the CMWR XVI Computational Methods in Water Resources conference also held in Copenhagen, which includes related sessions on hydrogeophysical data fusion.

See http://www.cmwr-xvi.org/ for information on the conference and how to register. 

Course outline 

Day 1

	Hour
	Subject
	Lecturer

	0900 – 1000
	Registration, course introduction
	Binley

	1000 – 1100
	Hydrological – geophysical relationships
	Binley

	1100 – 1200
	Surface georadar methods
	Cassiani

	1200 – 1300
	Lunch
	

	1300 – 1400
	Borehole georadar methods
	Cassiani

	1400 – 1600
	Practical: hands on training of surface georadar 
	Møller Balling /Cassiani

	1600 – 1700
	Computer Practical: Processing georadar data
	Møller Balling /Cassiani

	1700 – 1800
	Day summary and presentation of findings
	Students


Day 2

	Hour
	Subject
	Lecturer

	0900 – 1000
	Resistivity and IP methods
	Binley

	1000 – 1100
	Inversion of resistivity and IP data
	Binley

	1100 – 1200
	Computer Practical: Inversion of resistivity 
	Binley / Cassiani

	1200 – 1300
	Lunch
	

	1300 – 1500
	Practical: hands on training of resistivity/IP
	Looms/Binley/ Cassiani

	1500 – 1600
	Computer Practical: Inversion of field data
	Looms/ Binley/ Cassiani

	1600 – 1700
	Day summary and presentation of findings
	Students


Day 3

	Hour
	Subject
	Lecturer

	0900 – 1000
	Joint resistivity/radar case study
	Looms

	1000 – 1100
	Data fusion
	Binley

	1100 – 1200
	Large scale hydrogeophysical characterisation
	Auken

	1200 – 1300
	Lunch
	

	1300 – 1400
	Large scale hydrogeophysical characterisation
	Auken

	1400 – 1500
	Estimating aquifer vulnerability using geophysics
	Christiansen

	1500 – 1600
	Other methods and emerging techniques
	Binley

	1600 – 1630
	Course summary 
	All


Background of participants
The course should attract PhD students with a background vadose zone processes or hydrogeology but less experience in geophysical methods.
Time and place

June 15 - 17, 2005
Geocenter Copenhagen
Øster Voldgade 10

1350 Copenhagne K.

Denmark

Organizers

Andrew Binley, Lancaster University, UK

email: a.binley@lancaster.ac.uk
Work load and credit points

Approximately 75 hours in total including the lectures and exercises during the course and preparatory reading before and during the course. The workload corresponds to 3 ECTS.

Study material

Most of the course will be based on the textbook Hydrogeophysics by Rubin and Hubbard (Eds.). The book will be available to the participants free of charge. Supplementary notes and copies of references papers will be provided during the course. Software for processing of geoelectrical and georadar data will be provided.
Admission

Applicants are requested to submit the registration form no later than May 23, 2006. Information on admission to the course will be forwarded shortly after.

The total number of participants is limited to 20. PhD students are given first priority but depending on the number of registrants we also welcome post-graduate participants. The course is free for PhD students enrolled at universities. Post-graduate participants will be charged a course fee of DKK 4.000.
Accommodation and travel

For PhD students FIVA will arrange for accommodation residence facilities near the university free of charge and in addition the international students will receive support to daily allowances. Participants are requested to cover travel expenses from own funding.
International students are requested to submit with the application form (1) a brief description of research interests and background, (2) a CV, and (3) a letter of recommendation from the research advisor.

Other participants and those who wish to stay in hotels are requested to make their own arrangements.

Further information

Please contact the course organizer or FIVA.

PAGE  
1

