CWR 6102: ADVANCED HYDROLOGY
GENERAL INFORMATION – SPRING 2007
DEFINITION: Single site and regional frequency analysis; modeling hydrologic systems; lumped and distributed event models for urban and natural drainage basins; continuous simulation; real-time forecasting; spatial hydrology, hydroinformatics, and hydrological observatory.
OBJECTIVE: To increase knowledge on the application of advanced hydrologic methods to water resources problems.  Specifics include the use of probabilistic techniques to characterize hydrologic processes.  Such analyses are characterized by data collection, analysis and interpretation, simulation, and forecasting.  The level of understanding should, upon completion of the course, be sufficient to understand and appreciate the important issues in the current literature where statistical and optimization methods are used in prediction and interpretation of hydrologic processes.  Synergy between hydrological processes and environmental quality, hydrometeorology, global warming, informatics, and ecology and conservation will be mentioned. The course will involve readings from the stochastic and spatial hydrology literature and hands on computer practices.

PREREQUISIT: CWR 4101C or C.I.
INSTRUCTOR:
Dr. Ni-Bin Chang, P.E.                      Telephone: 823-1375

                                    Office: Engineering 2–Room 442F   E-mail: nchang@mail.ucf.edu

CREDIT: 3 semester hours

LECTURE: 9:00-10:15 am (Monday and Wednesday)
LOCATION: Business Administration – Room 216APRIVATE 

OFFICE HOURS: 2:00-4:00 pm (Monday and Wednesday), or schedule an office appointment by e-mail
WEBSITES: http://webct.ucf.edu/ and http://classes.cecs.ucf.edu/CWR6102/wanielista/
REQUIRED TEXT: No textbook is required. Lecture notes will be periodically posted on the web.
SUPPLEMENTAL:
•  Statistics, Probability, and Reliability for Civil and Environmental Engineers, by Nathabandu T. Kottegoda and Renzo Rosso, The McGraw-Hill Companies, Inc., 1997.
•  Probability Concepts in Engineering Planning and Design Vol. I Basic Principles and Vol. II Decision, Risks and Reliability, by Alfredo H.S. Ang and Wilson H. Tang, Wiley, 1975.
• Statistical Methods in Water Resources, by D.R. Helsel and R.M. Hirsch, USGS, 2002, http://pubs.usgs.gov/twri/twri4a3/.

•  Statistical Methods in Hydrology, by C. T. Hann, The Iowa State University Press, 1977.
• Time Series Analysis: Forecasting and Control, by George P. Box and Gwilym M. Jenkins, Holden Day, 1976.


• Stochastic Hydrology and Its Use in Water Resources Systems Simulation and Optimization: Based on the NATO Advanced Study Institute, Peniscola, Spain, September 18-29, 1989. (NATO Science Series: E) by J.B. Marco, R. Harboe, and J.D. Salas, 1993.

•  Hydrology: Water Quantity and Quality Control, by Wanielista M., Kersten, R., and Eaglin, R., Wiley, 1997.
•  Applied Hydrology, by Ven Te Chow, Maidment, D. R., and Mays, L. W., McGraw-Hill, 1988.
•  Elementary Hydrology, by Vijay P. Singh, Prentice Hall, 1992.

•  Introduction to Hydrology, by Viessman and Lewis, Harper Collin College Publisher, 1996.

• Environmental Hydrology, by Andy D. Ward, Stanley W. Trimble, Lewis Publisher, second edition, 2004.

•  Eco-Hydrology, by Andrew Baird, Routledge, London, 1999.
• Hydrological Systems Analysis: Methods and Applications by G.B. Engelen, F.H. Kloosterman, Water Science and Technology Library, 1996.
• Satellite Remote Sensing for Operational Hydrology, by E. C. Barrett, Hardwood Academic Publishers, 1990
PREREQUISITES OTHER THAN BASIC HYDROLOGY BY TOPIC:
•  Statistics. An understanding of probability and statistics, comprising random variables, probability distribution and density functions, moments, and common probability distribution forms. 

•   Mathematics. An understanding of calculus and algebra as the language of science and engineering used to express a quantitative understanding of hydrological phenomena. 

•   Computational skills. An ability to use computers to process, analyze and plot data, using appropriate software (e.g. spreadsheets or programming language).  
•    WWW browser use

PROCEDURE: Material will be covered by lectures, not necessarily restricted to the text/supplemental and handouts.  Students are expected to read the other assignments thoroughly.

PERFORMANCE: Material covered on the tests will include handouts, lecture notes and outside readings.
EVALUATION: All work must be your own.  A grade of "F" will be assigned for any work which is clearly not your own or cheating of any type. Note: The plus/minus system of grading will be used.


Homework
           20 %


Two Mid-term Tests (Each 30%)
60%


Term Paper
20%

HOMEWORK ASSIGNMENTS: All assignments should be done neatly and professionally. Pages must be numbered and stapled. The problem should be defined, diagrammed (if appropriate), and the solution should be developed in a step-by-step procedure. The final solution should be reported to two or three significant figures and underlined. You are encouraged to work together in study groups; however, identical (copied) homework will be awarded a grade of zero (0). All answers to homework problems will be provided through webct.

ABSENCE AT TESTS: If absent, it is the student's responsibility to contact the instructor at least 24 hours before the exam to schedule a make-up, which will be scheduled at the instructor’s discretion or a grade of "0" will be assigned for that test.

LATE WORK: All work is expected to be completed on time.

DISABILITIES: Students with disabilities that require accommodation should contact the instructor so that the necessary arrangements can be made.

Course Outline

Week of
Topic


1/8 (Lecture 1a)
Introduction: Course Requirements, 

1/10 (Lecture 1b)
Hydrologic Cycle, General System Model, Descriptive vs. Predictive, Single vs. Multiple Events, and Stochastic vs. Deterministic Models. 
1/15



 Martin Luther King Jr. Day           HOLIDAY

1/17 (Lecture 2a)
Watershed Variables, Precipitation Science, and Hyetograph/Hydrograph 
1/22 (Lecture 2b)
Rainfall-runoff Model, Unit Hydrograph, and Model Calibration for Multiple Events  
1/24 (Lecture 3a)
Lumped vs. Distributed Models, Regional Analysis, Soil Erosion, Modeling Framework, and Sources of Uncertainty (HW # 1) 
1/29 (Lecture 3b)
Hydrologic Statistics: Histogram, Probability Axioms, and Statistical Descriptors
1/31 (Lecture 4a)
Discrete Probability Distributions and Hydrological Assessment
2/5 (Lecture 4b)
Continuous Probability Distributions and Hydrological Assessment (HW # 2)
2/7 (Lecture 5a)
Parameter Estimation and Hypothesis Testing   

2/12 (Lecture 5b)
Fitting a Probability Distribution: Probability Papers and Goodness-of-fit Test (HW # 3) 
2/14 (Lecture 6a)
Multivariate Regression Analysis and Hydrological Forecasting
2/19 (Lecture 6b)
Extreme Value Distributions, Point Frequency Analysis, and Floods/Droughts Risk Assessment 
2/21 (Lecture 7a)
Regional Frequency Analysis and Peak Flow Estimation (HW #4)

 
2/26 (Lecture 7b)
Development of IDF curves and Stormwater Management

  
2/28


Mid-term #1
3/5 (Lecture 8b)
Discussion of Solution of Mid-term #1
3/7 (Lecture 9a)
Stochastic Processes and Markov Processes and Chains (HW #5) 
3/12


Spring Break

3/14


Spring Break

3/19 (Lecture 9b)
Time Series Analysis, and Hydrological Forecasting
3/21 (Lecture 10a)
Random Number Generation, Uncertainty Analysis, and Monte Carlo Simulation in Hydrological Modeling (HW #6) 
3/26 (Lecture 10b)
Hydrologic Predictions, Hurst Phenomenon, Artificial Intelligence,



Synthesis Stream Flow Simulation, and System Optimization (HW #7) 

3/28


Mid-term II
4/2 (Lecture 11a)
Discussion of Mid-term II Solution 
4/4 (Lecture 11b)
Environmental Hydrology, Soil Erosion/Sediment Transport, Nonpoint Source Pollution, and TMDL 
4/9 (Lecture 12a)
Eco-hydrology, Global Climate Change, Watershed Restoration, and CERP (HW #8)
4/11 (Lecture 12b)
Radar Hydrology: Weather Radar, NEXRAD System, and Rainfall Estimation
4/16 (Lecture 13a)
Satellite Remote Sensing, Hydrometeorology and Hydrological Processes (HW #9) 

4/18 (Lecture 13b)
Hydrological Observatory Design 
4/23 (Lecture 14a)
Hydrological Information System (HW #10)
4/25


Term Paper Presentation and Discussion (Note: meeting schedule is the same as the final exam schedule - 7:00-9:50 am)
NOTE:
This is a course “outline” and is subject to revision at the discretion of the instructor. You will be informed in class if changes are made.

