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ER 616: Hillslope Hydrology and Runoff Processes

Objective:  To provide in-depth knowledge of runoff processes and local-scale (i.e., hillslope to second-order catchment) hydrology, and to evaluate the implications of this understanding for modeling and land use management.  This objective will be achieved by two means: (1) jointly reading and discussing--in historical sequence--key papers on this topic over the last 60 years, and (2) individual presentations on topics of particular interest.  A non-inclusive list of potential topics for individual seminar topics is presented below.

Pre-requisites:  ER 416 or equivalent.  It will be assumed that all participants are familiar with the material in Chapter 9, Runoff Processes, in Dunne and Leopold's 1978 text (Water in Environmental Planning).  Participants should also have at least a basic familiarity with soil physics, groundwater, field techniques in hydrology, and statistics.

Text:  A list of the papers to be read is attached.  Copies of these papers will distributed at least one week prior to the scheduled discussion, with each student taking responsibility for copying the papers for which they will lead the discussion.  Additional materials will be handed out if needed.  Several key references are on reserve for this course in Morgan Library. 


A few of the most important journals relevant to this topic include Water Resources Research, Journal of Hydrology, and Hydrologic Processes.  Since the CSU library may not have all of the journals and books you may wish to refer to, it is important that you begin your literature search for your seminar as soon as possible.

Meeting time:  We will meet for three hours each week.  The class time is tentatively set for 1:10-2:00 on Monday afternoons and 3:10-5:00 on Thursdays.  These times can be modified if the participants can reach a consensus on an alternative time.

Course requirements:  Each student will be responsible for the following: (1) on a rotating basis, leading the discussion of the paper(s) assigned to a particular class meeting; (2) presenting a seminar on a topic of his/her choice; (3) distributing both an annotated bibliography on their seminar topic and one or two key papers on that topic two class meetings prior to the seminar; (4) completing a self-evaluation and a ranking of all the papers read in the course at the end of the semester; and (5) completing a brief take-home final.


You are expected to choose your seminar topic by the fourth week of the semester, and this should be discussed with me.  A brief outline or synopsis of your topic must be turned in by February 22, and you are encouraged to discuss potential topics with me at any time.

Expectations:  This is a graduate seminar.  This means that you will have to take the initiative of adequately preparing for class meetings and leading the discussion without having to be spoon-fed.  Information and ideas should be freely and aggressively exchanged among your fellow participants in the seminar.  My role is to serve as a resource, to set the overall direction, and to referee as necessary.  Learning in this course will be largely dependent on self-motivation, self-direction, and the ability of the participants to consistently challenge their own knowledge and preconceptions.  Note that approximately half of your grade will be based on an evaluation of your contribution to the course by your peers.

Tentative Grading:

15-20%:  Evaluation of your understanding of the course material by the other class members;

15-20%:  Your contribution to others' education in the seminar as evaluated by the other class members;

20%:  Quality of your seminar, with this being based equally on an evaluation by the class and an independent evaluation by the instructor;

10%:  Quality of your annotated bibliography;

10-15%:  Instructor's evaluation of your performance in the course (specifically your overall contribution to the course, the amount of learning which took place, your ability to think critically and analytically, and your overall understanding of the course material);

20%:  Take-home final (due at 3:30 p.m. on Wednesday, May 9).


Sample evaluation forms for your seminar will be handed out at least one week prior to the first seminar.  Evaluation forms for the first two items will be handed out at the last class.  All evaluations will be anonymous.  The evaluations completed at the end of the course (i.e., covering the first two items above) will be placed in sealed envelopes and will not be opened until all the other grading has been completed.  A summary of all evaluations will be available once final grades have been assigned.

Additional topics:  A partial list of the topics that could be covered through additional readings or individual seminars include:


hillslope modeling


use of stable isotopes as tracers


use of chemical and/or radiogenic tracers


contribution of old water vs. new water to stormflow


macropores and pipeflow


frozen soils


effect of spatial variability on runoff processes


effects of roads or land use on hydrologic processes


wetland hydrology


groundwater-surface water interactions


validity of 2- or 3-component mixing models


scale considerations


stochastic vs. deterministic modeling


unit hydrographs/geomorphic unit hydrographs


catchment-scale modeling.




Books to be placed on reserve:

Abrahams, A.D. (ed.), 1986.  Hillslope processes.  Allen & Unwin, Inc., Winchester, Massachusettes.  416 pp.  A mixed bag of chapters, many of which focus on erosion processes and sediment transport.

Anderson, M.G., and T.P. Burt (eds.), 1985.  Hydrological Forecasting.  John Wiley & Sons, New York.  604 pp.  A mixed bag of chapters, some of them quite worthwhile.

Anderson, M.G., and T.P. Burt (eds.), 1990.  Process studies in hillslope hydrology.  John Wiley & Sons, New York.  539 pp.  A reasonable attempt at updating Kirkby’s 1978 book.

Bonnell, M., M.M. Hufschmidt, and J.S. Gladwell, 1993.  Hydrology and water management in the humid tropics.  Jointly published by Unesco and University Press, Cambridge, England.  590 pp.  An excellent book; Chapter 11 on hydrologic processes in the humid tropics is particularly noteworthy.

Dunne, T. and LB. Leopold, 1978.  Water in environmental planning.  W.H. Freeman & Co., San Francisco.  818 pp.  A standard hydrology text that has an excellent introductory chapter to runoff processes, even though it was published in 1978.

Kendall, C., and J.J. McDonnell (eds.), 1998.  Isotope tracers in catchment hydrology.  Elsevier, New York, New York.  839 pp.  An authoritative volume that covers nearly every aspect of the use of isotopes in catchment hydrology.  Highly recommended.

Kirkby, M.J. (ed.), 1978.  Hillslope hydrology.  John Wiley & Sons, New York.  389 pp.  An outstanding compilation of what was known at that time by authorities in the field.  Unfortunately out of print.

