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Objectives


This course has three basic goals.  The first goal is to provide a rigorous understanding of hydrologic processes.  Basic physical principles will be used to quantitatively analyse each component of the hydrologic cycle.  The second goal is to integrate this information to understand and predict the highly variable behavior of undisturbed catchments according to physical characteristics and climatic inputs.


Thus the first part of the semester will provide a physically-based understanding of hydrologic processes.  The last two weeks of the course will focus on how natural (e.g., wildfire) and human disturbances (e.g., forest harvest, urbanization) affect each component of the hydrologic cycle.  Aggregating the individual effects then allows us to predict the likely impact of various land use activities on terrestrial and aquatic ecosystems.  In this way we will achieve our third and ultimate goal, which is to develop the analytic tools needed to dissect any combination of land use practices and catchment characteristics, and then integrate this information to predict catchment response and guide watershed management.

Texts:

Required:


Dunne, T., and L.B. Leopold, 1978.  Water in environmental planning.  W.H. 

Freeman and Co., New York.  818 pp.

Recommended (but no longer in print):


Dingman, S.L., 2002.  Physical hydrology, 2nd edition.  Macmillan Publishing Co., New 

York.  646 pp.

Other materials as distributed in class.

Grading (projected):


Homework assignments: 45-50%

Quizzes: 0-10%


Midterms (one in-class, one take-home): 30%


Final: 20-25%

Office hours:


Monday and Friday 1:30-3:00 or by appointment; Room 328, Natural Resources

Teaching Assistant:


Ernesto Trujillo, 338 NR (or Engineering B10); etrujil@engr.colostate.edu; 491-5961

Office hours: M 11:30-1:00; Th 1:00-2:30
Final:


Tuesday, 11 December at 9:10-11:10 

Course Outline and Readings

The numbers in parentheses after each topic indicate the approximate number of lectures for that topic.  D&L refers to the required text by Dunne and Leopold; DNG refers to the 

recommended text by Dingman, HWT refers to the text by Hewlett (Principles of Forest Hydrology), and B refers to the text by Brooks et al. (Hydrology and the Management of Watersheds).  Note that the library generally does not put their books on reserve(!).
1. Course introduction (1) (D&L p. 3-6, with balance of Ch. 1 as desired; HWT Ch. 1)

2.  Hydrologic cycle and principles (1) (D&L Ch. 8 for reference; HWT pp. 7-12)

3.  Information sources: CD-ROM and online (EIL 1, Morgan Library) (1)

4.  Hydrologic processes


4.1.  Precipitation (3) (D&L Ch. 2; HWT pp. 29-39; DNG Ch. 4; B  Ch. 2)

4.2.  Interception (1) (D&L Ch. 3; HWT pp. 72-75; B Ch. 2)


4.3.  Soil moisture (3) (D&L Ch. 6; HWT pp. 44-55; DNG Ch. 6)


4.4.  Infiltration and hydraulic conductivity (3) (HWT pp. 56-62; DNG Ch. 6)


4.5.  Groundwater (2) (D&L Ch. 7; HWT pp. 62-65; DNG Ch. 8)


4.6.  Evapotranspiration (4) (D&L Ch. 4-5; HWT pp.12-15, 25-29, Ch. 6; DNG Ch. 7; B Ch. 3)

Midterm #1 (1)


4.7.  Energy budget (3)


4.8.  Snow hydrology and snowmelt runoff (2) (D&L Ch. 13; HWT pp. 39-43; DNG Ch. 5; 

B Ch. 15)
5.  Basin-scale hydrology


5.1.  Water balance (2) (D&L Ch. 8; review HWT Ch. 2)


5.2.  Runoff processes (2) (D&L Ch.9; HWT pp. 107-114, 124-133)


5.3.  Hydrologic modeling (rainfall-runoff) (2) (B Ch. 19, pp. 451-455)

5.4.  Flood predictions, particularly in ungaged catchments (3) (D&L pp. 280-350;

HWT pp. 114-123; DNG Ch. 9)

6.  Watershed management


6.1.  Effects of urbanization (2)


6.2.  Effects of forest harvest (2) (HWT Ch. 9; B Ch. 6))


6.3.  Effects of fire (2)


6.4.  Wetland hydrology and delineation (1) (B Ch. 16)

6.5.  Effects of grazing (1)


6.6.  Other land use topics (e.g., agriculture, socio-economics) as time permits

