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 CEE 541 

 Surface Water Hydrology  
 

Class Schedule  M/W: 9:00am-10:15 am, ECGG215 

Instructor: Professor Ruijie Zeng 

Office location: ISTB4-379, 

Office phone: (480) 727-2944 

Email: ruijie.zeng.1@asu.edu (include “CEE541” in your email subject for prompt reply) 

Instructor’s Zoom link: https://asu.zoom.us/my/istb4379 

Office Hours: After class on M/W 10:15-1100am, or by appointment 

 

Prerequisites 

CEE 341 (or equivalent course) with C or better. 

 

Course Description 

In this course, we will introduce fundamental mechanisms in surface water hydrology such as 

including flood routing and rainfall-runoff processes, the modelling techniques to simulate these 

processes, and their applications in hydrologic design, risk analysis and climate change. 

 

Course Objectives 

Objectives of this course include: 

• Students will gain an understanding of the basic concepts of surface water hydrology 

• Students will learn basic numerical techniques to model and solve surface water 

hydrology problems 

• Students will be able to apply the learned knowledge to hydrologic design, risk analysis 

and climate change impact assessment 

 

Expected Learning Outcomes 

At the end of this course, the students should be able to: 

• Identify and discuss the physical equations that govern the surface water movement 

• Develop numerical models to simulate surface water hydrology processes using software 

or numerical algorithms, analyze and interpret modeling results 

• Apply numerical models for applications in hydrologic design, risk analysis and climate 

change 

 

Textbook (recommended) 

Ven Chow, David Maidment, Larry Mays, Applied Hydrology, (Corresponding chapters will be 

provided on Canvas) 

 

Additional Textbook 

Romuald Szymkiewicz, Numerical Modeling in Open Channel Hydraulics, Springer (Chapter pdfs 

available through ASU library) 

Additional information from various sources will be presented to provide greater depth and breadth 

mailto:ruijie.zeng.1@asu.edu
https://asu.zoom.us/my/istb4379


CEE 541       FALL 2021 

 

 

 

2 

of certain topics.  These additional resources will be made available on the course’s Canvas site. 

Grading Policy 

Homework Assignments     40% 

Mid-term Exam     20% 

Course Project      30% 

Class Participation     10% 

The grade ranges are: 

A+ [97–100]          A [93–96]     A- [90-92]         B+ [87–89]  B [83–87] 

B- [80–82]          C+ [77–79]     C [70–77]         D [60-69]              E [0–59] 

 

Exams will be take-home format.  Exam is open-book and open-notes; however, exams should be 

finished independently, and collaboration is prohibited.  Exam will be distributed and collected 

via Canvas.  If you live a different time zone other than Phoenix, please notify the instructor for 

further accommodation. 

There will be five (5) homework assignments. You are encouraged to work in teams and 

collaborate on homework, and collaboration should be noted on homework. You will have 7-10 

days to complete each assignment. Late homework without a valid excuse given in advance of 

the deadline will be penalized 30% for every 24 hours beyond the due date.   

 

Absence Policies 

Attendance and participation in class activities is an essential part of the learning process, and 

students are expected to attend class regularly. Some absences are, however, unavoidable. 

Excused absences for classes will be given without penalty to the grade in the case of (1) a 

university-sanctioned event [ACD 304-02]; (2) religious holidays [ACD 304-04; a list can be 

found here https://eoss.asu.edu/cora/holidays ]; (3) work performed in the line-of-duty according 

[SSM 201-18]; and (4) illness, quarantine or self-isolation related to illness as documented by a 

health professional. 

Anticipated absences for university-sanctioned events, religious holidays, or line-of-duty activity 

should be communicated to the instructor by email at least one day before the expected absence. 

Absences for illness, quarantine or self-isolation related to illness should be documented by a 

health professional and communicated to the instructor as soon as possible by email. 

Excused absences do not relieve students from responsibility for any part of the course work 

required during the period of absence. Faculty will provide accommodations that may include 

participation in classes remotely, access to recordings of class activities, and make-up work. 

Note that class sessions may be recorded, and recordings provided to enrolled students, 

instructors or instructional support personnel. If you have concerns about being recorded, please 

contact the course instructor. 

If there is a disagreement as to whether an absence should be accommodated, the instructor and 

student should contact the academic unit chair immediately for resolution. 

 

Classroom Behavior 

Until further notified, per ASU policy, faculty, staff, students and visitors, are required to wear 

face coverings in classrooms, labs, offices and community spaces. Cell phones must be turned 

off or in silent mode during class to avoid causing distractions. Usage of computers is only 

allowed for the purposes of taking electronic notes and/or participating in live discussions as a 

part of the course. Talking during class and the use of cell phones and computers for any matter 

irrelevant to class are prohibited. If necessary, you are required to step out the classroom quietly 

to use these devices.  
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Academic Integrity 

Students in this class must adhere to ASU’s academic integrity policy, which can be found at 

https://provost.asu.edu/academic-integrity/policy). Students are responsible for reviewing this 

policy and understanding each of the areas in which academic dishonesty can occur. In addition, 

all engineering students are expected to adhere to both the ASU Academic Integrity Honor Code 

and the Fulton Schools of Engineering Honor Code. All academic integrity violations will be 

reported to the Fulton Schools of Engineering Academic Integrity Office (AIO).  The AIO 

maintains record of all violations and has access to academic integrity violations committed in all 

other ASU college/schools. 

Each student is responsible for protecting their work and electronic files. Reasonable measures 

must be taken to ensure that others cannot copy written work or electronic files with or without 

your consent. Minimum measures include, but are not limited to, a password, PIN or biometric 

protected screen lock on your computer so that if you leave your computer unattended for a few 

minutes it cannot be accessed by others.  Any sharing or copying of coursework (other than 

group work) is in violation of the ASU Academic Integrity Policy and is assumed to be carried 

out by all parties involved.  Your submitted work must be of your own creation, even if you 

discuss it with others. 

Specific rules for violations of academic integrity for this class are: 

1). All violations will result in the scores of assignments/reports/exams involving academic 

dishonesty being nullified (a score of “0” will be assigned). 

2). First time violation will be penalized by a reduction of overall course grade by one letter 

grade (A- to B-, B to C, etc.) 

3). Students with second time violations will receive a final grade of “XE” (fail by academic 

dishonesty), regardless the overall performance in this course. 

4). In addition, once identified, all violations will be immediately reported to the Dean’s office 

that maintains permanent records of all offences. The instructor will accept no appeal in person. 

 

Student Copyright Responsibilities 

The contents of this course, including lectures and other instructional materials, are copyrighted 

materials.  Students may not share outside the class, including uploading, selling or distributing 

course content or notes taken during the conduct of the course.  Any recording of class sessions 

by students is prohibited, except as part of an accommodation approved by the Disability 

Resource Center. (see ACD 304–06, “Commercial Note Taking Services” and ABOR Policy 5-

308 F.14 for more information). 

 

Policy against threatening behavior, per the Student Services Manual, SSM 104–02 

Students, faculty, staff, and other individuals do not have an unqualified right of access to 

university grounds, property, or services (see SSM 104-02). Interfering with the peaceful 

conduct of university-related business or activities or remaining on campus grounds after a 

request to leave may be considered a crime. All incidents and allegations of violent or 

threatening conduct by an ASU student (whether on- or off-campus) must be reported to the 

ASU Police Department (ASU PD) and the Office of the Dean of Students. 

 

Disability Accommodations 

Suitable accommodations will be made for students having disabilities. Students needing 

accommodations must register with the ASU disabilities resource Center and provide 

documentation of that registration to the instructor. Students should communicate the need for an 

accommodation in sufficient time for it to be properly arranged. See ACD 304-08 Classroom and 

https://provost.asu.edu/academic-integrity/policy
https://provost.asu.edu/academic-integrity/honor-code
https://engineering.asu.edu/ira-a-fulton-schools-of-engineering-honor-code/
https://www.asu.edu/aad/manuals/acd/acd304-06.html
https://public.azregents.edu/Policy%20Manual/5-308-Student%20Code%20of%20Conduct.pdf
https://public.azregents.edu/Policy%20Manual/5-308-Student%20Code%20of%20Conduct.pdf
https://www.asu.edu/aad/manuals/ssm/ssm104-02.html
https://www.asu.edu/aad/manuals/ssm/ssm104-02.html
https://www.asu.edu/aad/manuals/acd/acd304-08.html
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Testing Accommodations for Students with Disabilities.   

 

Harassment and Sexual Discrimination  

Arizona State University is committed to providing an environment free of discrimination, 

harassment, or retaliation for the entire university community, including all students, faculty 

members, staff employees, and guests. ASU expressly prohibits discrimination, harassment, 

and retaliation by employees, students, contractors, or agents of the university based on any 

protected status: race, color, religion, sex, national origin, age, disability, veteran status, sexual 

orientation, gender identity, and genetic information. 

Title IX is a federal law that provides that no person be excluded on the basis of sex from 

participation in, be denied benefits of, or be subjected to discrimination under any education 

program or activity.  Both Title IX and university policy make clear that sexual violence and 

harassment based on sex is prohibited.  An individual who believes they have been subjected to 

sexual violence or harassed on the basis of sex can seek support, including counseling and 

academic support, from the university.  If you or someone you know has been harassed on the 

basis of sex or sexually assaulted, you can find information and resources at 

https://sexualviolenceprevention.asu.edu/faqs. 

As a mandated reporter, I am obligated to report any information I become aware of regarding 

alleged acts of sexual discrimination, including sexual violence and dating violence.  ASU 

Counseling Services, https://eoss.asu.edu/counseling is available if you wish to discuss any 

concerns confidentially and privately. ASU online students may access 360 Life Services, 

https://goto.asuonline.asu.edu/success/online-resources.html.  

 

Syllabus Changes 

Any information in this syllabus may be subject to change with reasonable advance notice. I will 

follow Fall 2021 Learning Expectations regarding COVID-19 related recommendations. 

 

https://sexualviolenceprevention.asu.edu/faqs
https://eoss.asu.edu/counseling
https://goto.asuonline.asu.edu/success/online-resources.html
https://provost.asu.edu/fall-2021-learning-expectations
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Proposed Schedule*  
*Subject to updates 

Module Topic        Chow et al. (1988) 

1  Introduction to surface water hydrology 

  Hydrologic routing       8 

  Gradually varied flow in natural channels   

  Introduction to HEC-RAS steady state analysis 

 

2  Introduction to unsteady flow analysis - St. Venant equations. 9  

   

3  Distributed flow routing – Kinematic wave, full dynamic wave   

  Finite difference solution methods 

4  Dynamic wave routing using HEC-RAS    10 

5  Dynamic wave routing applications    

  Real-time reservoir operation during flooding conditions 

  Sediment transport fundamentals, HEC-RAS 

 

6  Dynamic wave routing (HEC-RAS), dam safety analysis 

Introduction to two dimensional flow modeling 

 

7  Subsurface (infiltration) and surface water flow   4 and 5  

8  Fall break (take-home exam) 

9  Rainfall runoff process & unit hydrograph theory   7 

10  Rainfall-runoff modeling 

Design storms and design flows, HEC-HMS    14 and 15 

 

11  Rainfall and flood frequency analysis      11, 12 

12  Hydrologic design, HEC-HMS modelling 

 

13   Hydrologic risk analysis      13 

14  Climate change effects    
 

 
 


