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International PhD Course in

Hydrofacies Modeling with TProGS, a Geostatistical Approach based on Transition Probability and Markov Chains

October 20-24, 2003

Geocenter Copenhagen, Denmark

Guest lectures

Professor Graham Fogg, University of California Davis, USA

Dr. Steven Carle, Lawrence Livermore National Laboratory, Livermore, USA
Scope

· Learn how to conceptualize subsurface heterogeneity through geologic and spatial statistical properties of hydrofacies.

· Understand how to incorporate prior geologic knowledge into geostatistical analysis using a transition probability/Markov chain framework. 

· Learn how to use the software package TProGS to analyze and model spatial variability of hydrofaces and generate realistic conditional simulations of hydrofacies architecture

· Learn how to use realizations of hydrofacies architecture in flow and transport modeling

Course schedule

	Day 1
	

	Morning
	· Introduction, overview

· Significance of subsurface heterogeneity

· Hydrofacies approach to modeling the subsurface

· Geostatistics fundamentals, terminology

· Transition probability theory and concepts

	
	

	Afternoon
	· Transition probability theory and concepts continued

· TProGS program architecture and computer procedures

· Introduction to GAMEAS for computing bivariate statistics

· Introduction to GRAFXX for graphing a matrix of bivariate statistics

· Hands-on computer exercises with GAMEAS and GRAFXX

	
	

	Day 2
	

	Morning
	· Transition probability theory and concepts continued

· Markov chain theory, concepts, and historical perspective

· 2- and 3-D Markov Chains

· Modeling of transition probability with Markov chains

· Incorporation of geologic interpretation via Markov chains

	
	

	Afternoon
	· Introduction to MCMOD for Markov chain modeling of transition probability

· Hands-on computer exercises with MCMOD and GRAFXX

	
	

	Day 3
	

	Morning
	· Modeling of transition probability with Markov chains continued

· Juxtapositional concepts and measures of independence among facies

· Conditional simulation theory and concepts

	
	

	Afternoon
	· Introduction to TSIM for 3-D, cross-correlated conditional simulations

· Introduction to CHUNK for visualization of 3-D simulations

· Hands-on computer exercises with TSIM and CHUNK

	
	

	Day 4
	

	Morning
	· Conditional simulation theory and concepts continued

· Cokriging

· Simulated quenching (annealing) theory and concepts

· Summary of algorithms and methods in TProGS; project workflow

	
	

	Afternoon
	· Hands-on computer exercises with entire TProGS system

· Individual student projects as appropriate

	
	

	Day 5
	

	Morning
	· Case studies

· Implementing TProGS simulations in flow and transport models

	
	

	Afternoon
	· Hand-on computer exercises

· Individual student project wrap-up


 The software to be used in this course is in the public domain (for use with acknowledgement) and available free of charge, and can therefore be brought home by the participants for later use with their own models or problems. How to apply the techniques for such problems can be discussed with the teachers during the course.

Background of participants
Participants are expected to have a basic understanding of statistics, geology, and groundwater flow and transport.

Time and place

October 20-24, 2003

Geocenter Copenhagen, Denmark

Guest lectures

Professor Graham Fogg, University of California Davis, USA

Dr. Steven Carle, Lawrence Livermore National Laboratory, Livermore, USA

Organizers

Karsten H. Jensen, University of Copenhagen (email: khj@geo.geol.ku.dk)
Peter Engesgaard, University of Copenhagen (email: pe@geo.geol.ku.dk)

Work load and credit points

Approximately 100 hours in total including the lectures and exercises during the course and preparatory reading before and during the course. The work load corresponds to 4½ ECTS.

Study material

Notes and copies of references papers will be provided during the course. Software and key papers can be made available ahead of time upon request.

Admission

Applicants should submit the registration form no later than September 15. Information on admission to the course will be forwarded within a week after this date.

The total number of participants is limited to 30. 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. 

Scholarships

For PhD students FIVA can offer a limited number of scholarships to partially support travel and lodging expenses related to participating in the course. If a scholarship is requested an application should be submitted to FIVA that includes (1) a brief description of research interests and background, (2) a CV, and (3) a letter of recommendation from the research advisor.

Accommodation 

For PhD students lodging in residence facilities near the university will be offered on a first come, first served basis. Other participants and those who wish to stay in hotels are requested to make their own arrangements (a list of hotels near the university will be provided on FIVA’s homepage). 

Further information

Please contact the course organizers or FIVA.
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