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Course Proposal: CE 550 Hydroclimatology

Course Description

CE550 is a graduate-level class designed for students with an interest in understanding and
exploring the impacts of climate on hydrology and water resources. We will cover material that is
needed to objectively analyze and predict changes in the hydrologic cycle at relatively large spatial and
temporal scales. Understanding hydrologic behavior at larger scales is crucial for robust long-term and
regional-scale water resources planning. We will cover the basics of the hydrologic cycle and the surface
energy budget as they relate to climate, as well as the basics of climate science including natural climate
variability and anthropogenic climate change. Skills needed to explore these issues will be introduced
including some statistical techniques and modeling tools. We will read and discuss recent research
articles on the impacts of climate change on the hydrologic cycle and how these impacts relate to
freshwater sustainability, agriculture, recreation, and hydropower production. We will also getinto
topics such as the public perception of climate change and its impacts.

The course has been taught four times with a temporary course number. Enroliments have
ranged between 6 and 10 individuals (spanning multiple disciplines) with average evaluations ranging
between 4.55 and 4.94 (see Table 1). It is anticipated that enroliments will increase once
Hydroclimatology is given a permanent course number.

Table 1. Past semesters during which Hydroclimatology has been offered with a temporary course
number.

Course Course Title Semester Student *Average
Number Enrollment Evaluation
CE 552(1) Hydroclimatology Fall 2011 10 TBD
CE 552(1) Hydroclimatology Spring 2011 10 4.94
CE 552(1) Hydroclimatology Spring 2010 9 4.64
CE 543(1) Hydroclimatology Fall 2008 6 4.55

* Student evaluations on a scale of 1 to 5, with 5 representing the highest possible rating.

Course Rationale

One of the natural resources systems already being affected by global climate change and
population growth is water resources. Water shortages are caused by complex interactions between
climate variability, ecosystem processes, and increased demand from human activities. In the semi-arid
region of the northwestern U.S. and in many other places of the world, water availability during drought
periods has already reached crisis levels and the problems are expected to intensify as the effects of
global climate change and population growth continue to alter the supply and demand patterns. Many
of the problems are critical to this region because hydropower, agriculture, navigation, fish and wildlife
survival, water supply, tourism, environmental protection, and water-based recreation are vital to state
economies and our way of life. Therefore, understanding and managing our surface water resources is
one of the great scientific, engineering, and social challenges of the 21* century. It is an interdisciplinary
topic encompassing earth, life, atmospheric, and social sciences; engineering; communications; and



psychology. Thus an interdisciplinary course covering the basics of the interactions between climate and
the hydrologic cycle, and the technical tools required to understand and study these systems, are
important for students in the College of Agriculture, Human and Natural Resource Sciences, the College
of Sciences, and the College of Engineering and Architecture. This course will provide students with an
integrated atmospheric, hydrological, and engineering background to understand the relationships
between our water resources, climate, and human activities, and advance shared concepts and
vocabulary in order to promote communication and collaboration across disciplines. See the attached
syllabus for Fall 2012 for course details.



FALL 2012 CE 550: Hydroclimatology
Location: TBA
Meeting Times: Tuesday/Thursday, time TBA

Instructor Information: Dr. Jennifer Adam, Albrook 206, 509-335-7751, jcadam@wsu.edu

. Office Hours: Official office hours will be announced later. However, | have an open door policy — stop by
whenever it is convenient for you. If you want to make sure | am in my office at a certain time, you can
schedule an appointment with me.

Course Webpage: Course information (including reading assignments, powerpoint presentations, changes to -
the course schedule, grades, and other information) will be posted at https://Ims.wsu.edu.

Course Introduction:

This is a graduate-level class designed for students with an interest in understanding and exploring the
impacts of climate on hydrology and water resources. We will cover material that is needed to objectively
analyze and predict changes to the hydrologic cycle at relatively large spatial and temporal scales.
Understanding hydrologic behavior at larger scales is crucial for robust long-term and regional-scale water
resources planning. We will cover the basics of the hydrologic cycle and the energy budget as they relate to
climate, as well as the basics of climate science including natural climate variability and anthropogenic climate
change. Skills needed to explore these issues will be introduced including some statistical techniques and
modeling tools. We will read and discuss recent research articles on the impacts of climate change on the
hydrologic cycle and how these impacts relate to freshwater sustainability, agriculture, recreation, and
hydropower production. We will also get into topics such as public perception of climate change and its
impacts.

As a graduate student, it is also important to Iearn research skills such as reading and writing technical
papers, performing a literature review, selecting a specific and refined research topic, and oral presentation
skills. Therefore, we will also be working on refining your research skills in this class through reading numerous
academic papers, your term-long research projects, and your participation in developing and presenting the
lecture material.

Learning Objectives: At the end of the semester, students should be able to:
1. Understand the inherent biases and uncertainties in hydrology and climate data. Locate, acquire, and
quality-control hydrology and climate data.
2. Use statistical tools to identify significant trends or shifts in observed hydrology and climate data.

3. Use a model to simulate the impacts of climate change on the hydrologic cycle.

4. Attend a research conference session on hydroclimatology (or read a recent paper in the field of
hydroclimatology) and summarize the most important points, evaluate the speaker’s/writer’s
methodology, determine potential sources of errors, and ask intelligent questions.

5. Perform a literature review.

6. Write a refined and specific science question.

7. Carry out a research project and present the project in written and oral form.

8. Develop and give a lecture related to the topic of hydroclimatology.

9. Lead aclass discussion.

Assessment: Student understanding of the material is evident in discussion preparation and participation
homework assignments, two midterm examinations, and the term project.
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Participation (Attendance + Pop Quizzes) 20%
Student-Led Lecture and Discussion 20%
Homework Assignments 20%
Midterm Examinations (2) 20%

Term Project 20%



Class Discussions:

You will be assigned journal articles or a book chapter to read or some web-based research for each class
meeting. Your discussion grade will consist of 5 points per class period. There will be “pop.quizzes” for a few of
the sessions; your performance on these quizzes will contribute to your participation grade for that day. If you
need to miss a class, you can get up to 4 points for turning in a typed, written summary of all of the reading
material (including a response to the discussion questions) for that day. No make-up points will be given on
days when students are presenting their term research projects.

Lecture and Discussion Preparation:

You will be asked to prepare and give 1 lecture and lead 1 paper discussion during the semester. The lecture
will be done individually and the paper discussion in teams of 2. | will provide material based on previous
lectures that | have given. At a minimum (for 85% of the grade), you will need to learn the material and be
ready to give this lecture. To receive full credit, you will need to take ownership of the lecture by significantly
adapting it to your own teaching and discussion-leading style (which you will discover throughout the course). |
encourage you to explore new and creative ways to portray the information, such as through demonstrations
and in-class activities.

~ Term Project: Each person will choose and complete a term project related to his/her individual interests in a
topic related to hydroclimatology. This project will involve use of both observed data and modeling. See
hand-out for more information.

Late Work: Late work is not acceptable. Unless you have received prior approval from me (i.e., you have a
documented emergency), late work will be deducted 50% of your score for each day that it is late. For
example, a perfect paper with a score of 10 would receive 5 points if 1 day late and 2.5 points if 2 days late and
1.25 points if 3 days late. You may always turn work in early.

Textbook: There is no required textbook for this course. Material will be assigned throughout the class.

Holidays: The University will not be in session on the following days:
Monday, September 3 — Labor Day
Friday, November 12 — Veterans’ Day
Monday, November 19 to Friday, November 23 — Thanksgiving Vacation

Academic Honesty: All members of the University community share responsibility for maintaining and
promoting the principles of truth and academic honesty. The University has a policy defining academic
dishonesty and procedures to follow when dishonesty occurs. This policy applies to both undergraduate and
graduate students alike. The policy and procedures can be found in the Student Handbook and on-line at
www.conduct.wsu.edu.

Special Needs: Reasonable accommodations are available for students with a documented disability. If you
have a disability and may need accommodations to fully participate in this class, please visit the Access Center.
All accommodations MUST be approved through the Access Center (217 Washington building, PO Box 642322).
Please stop by or call 509-335-3417 to make an appointment with a disability specialist. The website for the
Access Center is http://drc.wsu.edu/Default.asp.

WSU Safety Statement: The University has developed a resource in support of our commitment to the safety
of students, faculty, staff, and visitors. The Campus Safety Plan, which can be found at
http://safetyplan.wsu.edu, contains a comprehensive listing of university policies, procedure, statistics, and
information relating to campus safety, emergency management, and the health and welfare of the campus
community. You can access the University management web site at http://oem.wsu.edu/emergencies to
become familiar with the campus safety and emergency information provided. Everyone should also become
familiar with the WSU ALERT site http://alert.wsu.edu, where information about emergencies and other issues
affecting WSU will be found.




Schedule of Topics: The tentative schedule is as follows.

(2) Hydrology Basics

(7) Paper Discussions

(8) Term Project
Presentations

Cass
#

Cass Date

Cass Topic

HW Due
Dates

Project Due
Dates

2 Thursday, August 23 Hydrologic Cyde
3 Tuesday, August 28 Surface Energy Balance
Initial Project
4 Thursday, August 30 Snow Hydrology Proposal (BRING
TWO COPIES)
5 Tuesday, September4 Hydnologyand Scale Project }?roposal
Reviews

. 1

Thursday, September20

Statistics for Hydrology Lecture 1 HW#1
1 Tuesday, September25 Statistics for Hydrology Lecture 2
12 Thursday, September27 Statistics for Hydrology Lecture 3
13 Tuesday, October 2 Statistics for Hydrology Lecture 4

VIINATIO

14 Tuesday, October9 Anthropogenic Climate Change

15 Thursday, October 11 The IPCC

16 Tuesday, October 16 Natural Climate Variability

17 Thursday, October 18 Proxy Data HW#2

23 Tuesday, November 6 Climate Change Impacts: Top1 HW#3

24 Thursday, November 8 Climate Change Impacts: Topic 2

25 Tuesday, November 13 Climate Change Impacts: Topic3 Projec;;!pdate
% Thursday, November 15 Climate Change Impacts: Topic4

27 Tuesday, November 27 Climate Change Impacts: Topic 5

28

Tuea r

Project Presentations

29

Thursday, December 6

Project Presentations

During Final Exam Period (TBA)

Project Presentations




Devine, Lisa

From: Charlotte Omoto <omoto@wsu.edu>

Sent: Tuesday, March 20, 2012 3:48 PM

To: - Evans, Marc A. .

Cc: Edwards, Charles Gould; Oakley, Christine Kay; Fotopoulos, Stergios B; Gursoy, Dogan;
Johnson-Shull, Lisa Ann; Devine, Lisa; Parker, Jane; Wherland, Scot; Zlatos, Christy

Subject: item #340 CE 550

Attachments: CE550 syllabus.doc

Please find attached a revised syllabus with a grading scale.
I will bring a hard copy to this week's meeting.

Charlotte



FALL 2012 CE 550: Hydroclimatology
Location: TBA
Meeting Times: Tuesday/Thursday, time TBA

Instructor Information: Dr. Jennifer Adam, Albrook 206, 509-335-7751, jcadam@wsu.edu

Office Hours: Official office hours will be announced later. However, | have an open door policy = stop by
whenever it is convenient for you. If you want to make sure | am in my office at a certain time, you can
schedule an appointment with me.

Course Webpage: Course information (including reading assignments, powerpoint presentations, changes to
the course schedule, grades, and other information) will be posted at https://Ims.wsu.edu.

Course Introduction:

This is a graduate-level class designed for students with an interest in understanding and exploring the
impacts of climate on hydrology and water resources. We will cover material that is needed to objectively
analyze and predict changes to the hydrologic cycle at relatively large spatial and temporal scales.
Understanding hydrologic behavior at larger scales is crucial for robust long-term and regional-scale water
resources planning. We will cover the basics of the hydrologic cycle and the energy budget as they relate to
climate, as well as the basics of climate science including natural climate variability and anthropogenic climate
change. Skills needed to explore these issues will be introduced including some statistical techniques and
modeling tools. We will read and discuss recent research articles on the impacts of climate change on the
hydrologic cycle and how these impacts relate to freshwater sustainability, agriculture, recreation, and
hydropower production. We will also get into topics such as public perception of climate change and its
impacts.

As a graduate student, it is also important to learn research skills such as reading and writing technical
papers, performing a literature review, selecting a specific and refined research topic, and oral presentation
skills. Therefore, we will also be working on refining your research skills in this class through reading numerous
academic papers, your term-long research projects, and your participation in developing and presenting the
lecture material.

Learning Objectives: At the end of the semester, students should be able to:
1. Understand the inherent biases and uncertainties in hydrology and climate data. Locate, acquire, and
quality-control hydrology and climate data.
2. Use statistical tools to identify significant trends or shifts in observed hydrology and climate data.
Use a model to simulate the impacts of climate change on the hydrologic cycle.
Attend a research conference session on hydroclimatology (or read a recent paper in the field of
hydroclimatology) and summarize the most important points, evaluate the speaker’s/writer’s
methodology, determine potential sources of errors, and ask intelligent questions.
Perform a literature review.
Write a refined and specific science question.
Carry out a research project and present the project in written and oral form.
Develop and give a lecture related to the topic of hydroclimatology.
Lead a class discussion. '
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Assessment: Student understanding of the material is evident in discussion preparation and participation,
homework assignments, two midterm examinations, and the term project.

Participation (Attendance + Pop Quizzes) 20%
Student-Led Lecture and Discussion 20%
Homework Assignments 20%
Midterm Examinations (2) _ 20%

Term Project 20%



Grading Scale: Grades will be awarded based on a percentage scale as shown below.

93-100% ......A 77-7%%......... C+
90-92%......... A- 73-76% .......C
87-89%......... B+ 70-72%......... C-
83-86% .......B 60-69% D
80-82%......... B- <60% ......... F

Class Discussions:

You will be assigned journal articles or a book chapter to read or some web-based research for each class
meeting. Your discussion grade will consist of 5 points per class period. There will be “pop quizzes” for a few of
the sessions; your performance on these quizzes will contribute to your participation grade for that day. If you
need to miss a class, you can get up to 4 points for turning in a typed, written summary of all of the reading
material (including a response to the discussion questions) for that day. No make-up points will be given on
days when students are presenting their term research projects.

Lecture and Discussion Preparation:

You will be asked to prepare and give 1 lecture and lead 1 paper discussion during the semester. The lecture
will be done individually and the paper discussion in teams of 2. | will provide material based on previous
lectures that | have given. At a minimum (for 85% of the grade), you will need to learn the material and be
ready to give this lecture. To receive full credit, you will need to take ownership of the lecture by significantly
adapting it to your own teaching and discussion-leading style (which you will discover throughout the course). |
encourage you to explore new and creative ways to portray the information, such as through demonstrations
and in-class activities.

Term Project: Each person will choose and complete a term project related to his/her individual interestsin a
topic related to hydroclimatology. This project will involve use of both observed data and modeling. See
hand-out for more information. ‘

Late Work: Late work is not acceptable. Unless you have received prior approval from me (i.e., you have a
documented emergency), late work will be deducted 50% of your score for each day that it is late. For
example, a perfect paper with a score of 10 would receive 5 points if 1 day late and 2.5 points if 2 days late and
1.25 points if 3 days late. You may always turn work in early.

Textbook: Terrestrial Hydrometeorology by W.J. Shuttleworth (ISBN: 78-0-470-65937-3)

Holidays: The University will not be in session on the following days:
Monday, September 3 — Labor Day
Friday, November 12 — Veterans’ Day
Monday, November 19 to Friday, November 23 — Thanksgiving Vacation

Academic Honesty: All members of the University community share responsibility for maintaining and
promoting the principles of truth and academic honesty. The University has a policy defining academic
dishonesty and procedures to follow when dishonesty occurs. This policy.applies to both undergraduate and
graduate students alike. The policy and procedures can be found in the Student Handbook and on-line at
www.conduct.wsu.edu.

Special Needs: Reasonable accommodations are available for students with a documented disability. If you
have a disability and may need accommodations to fully participate in this class, please visit the Access Center.
All accommodations MUST be approved through the Access Center (217 Washington building, PO Box 642322).
Please stop by or call 509-335-3417 to make an appointment with a disability specialist. The website for the
Access Center is http://drc.wsu.edu/Default.asp.




WSU Safety Statement: The University has developed a resource in support of our commitment to the safety
of students, faculty, staff, and visitors. The Campus Safety Plan, which can be found at
http://safetyplan.wsu.edu, contains a comprehensive listing of university policies, procedure, statistics, and
information relating to campus safety, emergency management, and the health and welfare of the campus
community. You can access the University management web site at http://oem.wsu.edu/emergencies to
become familiar with the campus safety and emergency information provided. Everyone should also become

familiar with the WSU ALERT site http://alert.wsu.edu, where information about emergencies and other issues
affecting WSU will be found.




Schedule of Topics: The tentative schedule is as follows.

Major Topic

(2) Hydrology Basics

(7) Paper Discussions

(8) Term Project
Presentations

Cass Date

Class Topic

Thursday, August 23 Hydrologic Cyde
3 Tuesday, August 28 Surface Energy Balance
_ Initial Project
4 Thursday, August 30 Snow Hydrology Proposal (BRING
TWO COPIES)
Project Proposal
5 Tuesday, September4 Hydrology and Scale

Reviews

Tuesday, Octor 9

" Anth

T

10 Thursday, September 20 Statistics for Hydrology Lecture 1 HW#1
11 Tuesday, September 25 Statistics for Hydrology Lecture 2
12 Thursday, September 27 Statistics for Hydrology Lecture 3
13 Tuesday, October 2 Statistics for Hydrology Lecture 4

14 pogenic Climate Change

15 Thursday, October 11 TheIPCC

16 Tuesday, October 16 Natural Climate Variability

17 " Proxy Data HW#2

Thursday, October 18
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23 Tuesday, November 6 Climate Change Impacts: Topic 1 HW#3
24 Thursday, November 8 Climate Change Impacts: Topic2
25 Tuesday, November 13 Climate Change Impacts: Topic 3 Pro;ec;;lpdate
% Thursday Novernber 15 Climate Change Impacts: Topic4
27 Tuesday, November 27 Climate Change Impacts: Topic5

Project Presentations

Project Presentations

Project Presentations




