CEE 543 Spring 2025

CEE 543
Water Resources Systems

Class Schedule TBD

Instructor: Professor Ruijie Zeng

Office location: WCPH-423,

Office phone: (480) 727-2944

Email: ruijie.zeng.1@asu.edu (include “CEE543” in your email subject for prompt reply)
Office Hours: By appointment, in-person or Zoom

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

Expected Learning Outcomes

Formal optimization techniques

Introduction to different water resource systems
Water planning methods under uncertainty

Water resources problem solving using optimization
Real world water management applications

Textbook (recommended)

Daniel P. Loucks, Eelco van Beek, Water Resource Systems Planning and Management, An
Introduction to Methods, Models, and Applications, Springer (open access at:
https://link.springer.com/book/10.1007/978-3-319-44234-1 )

Additional Textbook

Larry W. Mays, Water Resources Engineering, Wiley

Additional information from various sources will be presented to provide greater depth and breadth
of certain topics. These additional resources will be made available on the course’s Canvas site.

Grading Policy

Homework Assignments 60%

Course Project (or Exam) 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]

There will be six (6) 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 10% before solution is posted and 50% after solution is posted.
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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.

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 (AlO). 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:
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https://provost.asu.edu/academic-integrity/honor-code
https://engineering.asu.edu/ira-a-fulton-schools-of-engineering-honor-code/

CEE 543 Spring 2025

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
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/fags.

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

Proposed Schedule”
“Subject to updates

Proposed Syllabus
Topics No. Lectures

1. Introduction
1.1. Environ. and Water Resources Systems 1
1.2. General Procedures for Systems Analysis

2. Principles and Methods of Optimization 9
2.1 Linear Programming (LP)
2.2 Nonlinear Programming (NLP)
2.3 Genetic Algorithms (GA)
2.4 Multiple Objective Programming (MOP)
2.5 Stochastic Optimization (SO)
2.6 Dynamic Programming (DP)

3 Water Resources Systems 6
3.1 Reservoirs
3.2 Aquifers
3.3 River basins

4. Water distribution systems analysis 9
4.1 Introduction: problems and scope
4.2 Water distribution systems simulation
4.3 Water quality simulation
4.4 Water distribution systems optimization

n

5 Water Quality Systems
6.1 Analysis of Regulatory Policy and
Programs
6.2 Illustrative Example — A Case Study
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