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Geomorphology:  Landscape Process and Form 

GEO 365Q (27525) / 385Q (27640)   

Syllabus, Spring 2022 

Class meets 11-12:20 Tuesday and Thursday, EPS 1.126, or sometimes on Zoom. 

 

Prof. Joel Johnson (he/him/his) 

joelj@jsg.utexas.edu     

Office:  EPS 3.136 
Zoom office:  https://utexas.zoom.us/j/5364780374 

Office hours:  Wednesday 11-12, and by appointment.  EPS 3.136 or by Zoom.   

 

Course Website:  Canvas. Lecture powerpoints, Zoom links to lectures (only when taught 

online), assignments, announcements will be posted here. 

 

Don’t come to class sick!  Email me to know you’re not feeling well and I will make 

accommodations for that day, for making up assignments (including field trip assignments), etc. 

 

Class philosophy, participation:   

My goal is to have an interactive learning environment, where everyone contributes and 

speaks in class.  Most lectures will be traditional but with active learning components (questions 

and discussions, groupshare exercises, etc.).  Some class time will be “flipped”, with you 

expected to watch video lectures beforehand and then work on in-class assignments, and/or 

homework problems, with others during class.  I expect you to work on THIS class during class.  

Laptops or devices won’t be allowed during traditional in-person lectures (most people use them 

to multitask and they are distracting for students around). 

Class participation will be 5% of your grade, to encourage engagement during lecture and 

help hold students accountable for their learning.  Lecture attendance alone won’t be explicitly 

graded, although I will record both participation and attendance.  You need to attend regularly to 

get participation points, but stay home if you’re sick (and let me know). 

I will post lecture powerpoints after class.  Some material will be given on the board only 

and not provided digitally, requiring note taking.   

 

Grading for both undergrads and graduate students:   

 2 take home exams, 10% each:  20% total 

 Approximately 6 assignments + in-class work, not weighted equally: 50% total 

 Class participation:  5% 

 Final Project:  15% 

 Field trip participation, or makeup assignments (2):  5% each, 10% total 

Grades will be assigned as: A (100-93), A- (92.99-89.5), B+ (89.49-87), B (86.99-83), B- (82.99-79.5), 

C+ (79.49-77), C (76.99-73), C- (72.99-69.5), D+ (69.49-67), D (66.99-63), D- (62.99-59.5), F (< 

59.5).  +/- Grades will be used. 

https://utexas.zoom.us/j/5364780374
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Expectations will differ for undergraduate and graduate students.  Some assignments will have 

questions that are mandatory for grads, extra credit for undergrads. Assignments should be 

turned in on paper, not emailed (unless I give you permission because of illness or other 

extenuating circumstances). 

 

Two take home EXAMS:  Midterm due Thursday March 10 (available Tuesday 8th after 

class), and Final due Thursday May 5 (available Tuesday 3rd after class). The 2nd exam will be 

~75% new material, 25% old.  No final during finals week.  Exams are each 10% of your grade.  

 

2 mandatory FIELD TRIPS, locations might change, dates won't.  Expect them to take all day. 

February 19, Saturday Hillslopes and Alluvial river morphology in Austin  

April 3, Sunday  Bedrock rivers (Pedernales Falls S.P.) 

Field trip attendance and active participation is mandatory.  If you cannot attend, provided that 

you notify me in advance, you will have the option of completing a makeup written assignment.  

Completing the makeup assignment will be less fun and probably take more time than attending 

the field trip.   

 

Late assignment policy:   

Homework assignments will be due at the start of class, and will be considered late once 

the lecture begins on that day.  Each day (24 hour period from class time) that an assignment is 

late will reduce the maximum attainable grade by 1/2 letter.  i.e., a perfect assignment 1 day late 

would be worth 95%, 6 days late 70%, etc.  The maximum attainable grade will stop decreasing 

at 60%, which means it will always be worthwhile to turn in late assignments, accepted until 

Thursday April 28.     

 

Working together policy:   

I encourage you to learn from each other by working together on many aspects of these 

assignments, including discussing ideas and data analysis.  However, I expect everyone to make 

their own plots and figures, and the wording of the final written reports and answers to 

specific questions must be given in your own words for work down outside of class, and 

therefore should not be overly similar in wording to other students’ work.  Everyone must turn in 

their own separate assignments.   

You cannot work on exams together.  Exams will be open books/notes/internet, but not 

open communication (by any means) with other people or students in the class. 

 

Required readings:  

 Textbook:  Anderson and Anderson, Geomorphology: the Mechanics and Chemistry of  

  Landscapes.  Campus bookstore, Amazon, etc.  First published July 2010. 

Other useful and free readings: 
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 Free:  Anderson, The little book of Geomorphology:  Exercising the Principle of   

  Conservation.           

  http://instaar.colorado.edu/~andersrs/The_little_book_010708_web.pdf  

 Free:  Parker ebook.  Great for open channel flow, sediment transport and channel  

  feedbacks, particularly if you prefer equations to English.      

  http://hydrolab.illinois.edu/people/parkerg/morphodynamics_e-book.htm  

 

Final projects:  Undergrad and grad projects differ in some ways, but share many expectations.   

Due dates:   

Introduction and Literature review:  Draft for peer review due Thursday March 3, 

final revised version due Thursday March 31.   

Final projects:  Polished draft due Thursday April 14, final revised version due 

Thursday April 28. 

 

Introduction and Literature review (both undergrad and grad):  First draft due Thursday March 

3, final revised version due Thursday March 31.  The assignment:  Do an in-depth literature review 

of the topic of your final project.  Write it like as an introduction to a paper, including 

hypotheses.  The “scrutiny of the introduction” link below is an excellent summary of how to write 

an effective introduction, although yours should be longer:  

http://sepwww.stanford.edu/sep/prof/Intro.html 

Make it 2-3 pages long (1.5 line spacing, 10-12 point font, not including mandatory references or 

optional figures.  Note that 2 pages doesn’t mean 1.25 pages—make it at least 2 complete pages).  

Put figures at end, NOT interspersed in the text, so I can judge length appropriately. Focus on peer-

reviewed work, not textbooks. Undergrads need at least 5 citations to peer-reviewed papers, while 

grad students need at least 8 citations to peer-reviewed papers.  References need to be formatted the 

way they would be in a peer-reviewed journal article, both within the article and in the list of 

references at the end. 

Include a title. Include at least two explicitly-stated hypotheses (i.e. use the word 

“hypothesis” in the sentence to describe it). Include page numbers. 

 

Graduate final project:   

Do a small but awesome research project related to topics covered in the course.  This project 

must be new work done for this class, i.e. not research you've already done.  It can be related to your 

PhD/Masters research, as long as it is new work (started this semester).  Possible directions could be 

developing a simple numerical model for a landform or process (e.g., scarp retreat as a function of 

rock strength and weatherability), DEM/GIS analysis to infer something (uplift, rock properties) 

about a particular landscape, or laboratory flume experiments on sediment transport.     

Final project:  Write 5.75-6.25 pages (not including figures and references).  Write it as a 

short research paper, including an abstract, introduction (can be identical or similar to the previous 

literature review as long as it is not longer than 1/3 of the total length of the project), hypotheses, 

results, combined discussion/conclusion sections, and suggestions for future research.  It must 

include quantitative analysis.  You will be required to talk to me about your project ideas to get 
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feedback and approval. Part of effective scientific writing is expressing ideas effectively yet 

efficiently. To this end, the 5.75-6.25 page length limits will be enforced (1.5 line spacing, 10-12 

point font).  Include at least one figure (put figures at end, not inserted with text), and references.  

Figures and references are NOT included in the six page length.   

Undergraduate Final Project:   

Write a research grant proposal in which you propose a geomorphological research project.  

The proposal will be modeled loosely after GSA (Geological Society of America) student grant 

proposals, although the length is different.  The proposal must include a quantitative component 

(e.g. relevant calculations).  The goals of having you do this project are (1) to read and critically 

evaluate research papers related to a geomorphic topic of interest to you, to be part of your 

introduction and motivation section, (2) to creatively develop your own idea for a research project, 

(3) to improve your scientific writing, and (4) to better prepare many of you for future graduate 

study. 

 The proposal needs to explicitly include the following sections:  “Project Title”, “The 

problem to be addressed or hypotheses to be tested”, “Why this work is important and previous 

work” (literature review), “How you plan to address your problem or test your hypothesis”, “Budget, 

“References cited”.  

You can/should use some of your writing from the literature review assignment in the 

proposal.  For the budget, you can just look up/make up reasonable $s, but break it down into 

sections and costs, not just a number for your entire budget. Doesn’t have to but could include salary, 

travel costs for field work and conferences (plane, hotels), equipment purchases needed for project, 

computers and software, etc. References need to be formatted the way they would be in a peer-

reviewed journal article, both within the article and in the list of references at the end. Like with the 

literature review, undergraduates need at least 5 references. 

If you’re proposing field work, pick and describe a field site! 

 Length requirements: 3.75-4.25 pages.  Part of effective scientific writing is expressing ideas 

effectively yet efficiently. To this end, the minimum and maximum length limits will be enforced, 

with 1.5 line spacing, 10-12 point font, not including the budget, mandatory references and 

optional figures.  Please turn the assignment in on paper, not digitally.  Include page numbers. 

 Topics: You may choose any topic within geomorphology. It can be something we discussed 

in class, but does not need to be. Talk to me if you are unsure your topic would qualify, or for 

additional recommendations. I recommend using library databases to find papers. Web of Science is 

a good one (available through UT libraries). You can also talk to me about what specific papers 

might be good on a particular topic. Possible topics could include: feedbacks between bed roughness 

and sediment transport capacity, glacial erosion models, river channel width (bedrock or alluvial), 

controls on downstream sediment fining, cosmogenic dating techniques, scaling of drainage area and 

discharge, models for river avulsions, hillslope sensitivity to climate, etc. 

 You may pick a topic that is relevant to research that you are conducting. However, all of the 

writing for this assignment must be new. 
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The two exams, and two field trip dates are fixed, but other assignment dates and lecture 

topics may change. 

 

Date Lecture Topic    Reading/Trip   Assignment 
1/18 Introduction, History of Geomorphology 

1/20 Uplift and Isostasy       HW 1 assigned  

 

1/25 Tectonics 2           

1/27 Bedrock slope stability       

 

2/01 Waller Creek “field trip”,      HW 1 due; Hw 2 assigned 

2/03 Weathering        

 

2/08 Climate, erosion, diffusion         

2/10 Hillslope processes       Hw 2 due; Hw 3 assigned   

 

2/15 Hillslope processes 2        

2/17 Cosmogenic dating 1   Ch. 6, 131-146   

2/19, Saturday field trip 1 

2/22 Cosmogenic dating 2      Hw 3 due; Hw 4 assigned  

2/24 Mass wasting     Ch. 10, 330-344    

 

3/01 Debris flows                  Hw 4 due 

3/03 Debris flows 2      Draft Intro/literature review due  

           

3/08 Review; take-home Exam 1 begins     Hw 4 returned 

3/10 Exam 1 due; no other class meeting     

 

3/14-3/18    Spring Break! 

 

3/22 Sediment size distributions       Hw 5 assigned 

3/24 Open channel flow 1        

 

3/29 Open channel flow 2        

3/31 Bedrock channels        Final Intro/literature review due  

4/03, Sunday field trip 2 

4/05 Alluvial rivers        Hw 5 due, Hw 6 assigned  

4/07 Sediment transport 1        

      

4/12  Sediment transport 2       

4/14  Longitudinal river profiles      Final project DRAFTS due 

     

4/19  Mountain river morphology      

4/21  Climate, tectonics, erosion 1      Hw 6 due 

      

4/26 Climate, tectonics, erosion 2       

4/28 Climate, tectonics, erosion 3      Final Projects due; All late Hw due 

 

5/03   Review; take-home Exam 2 begins        

5/05 Exam 2 due; no other class meeting      
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Please contact me (in person or electronically) or submit anonymous feedback if you 

have any class-related concerns or suggestions to improve the quality of the course. If you feel 

like your performance in the class is being impacted by your experiences outside of class, please 

don’t hesitate to come and talk with me. Student Emergency Services is also a great resource 

and can help you. 

It is my goal to create a learning environment for my students that supports a diversity of 

thoughts, perspectives and experiences. If something was said in class (by me or anyone else) 

that made you feel uncomfortable, please talk to me about it. 

The Jackson School of Geosciences is dedicated to creating a positive, inclusive work 

environment that embraces diversity in all forms and rejects any form of hostile work place, 

discrimination, or bullying. We have a statement of behavioral expectations (as well as 

definitions of discrimination, (sexual) harassment, and bullying, which can be found on here: 

www.jsg.utexas.edu/people/jsg-community/workplace-issues/. On this website, you can also find 

resources and contacts for reporting issues.  

 

Students with disabilities may request appropriate academic accommodations from the Division 

of Diversity and Community Engagement, Services for Students with Disabilities, 512-471-

6259.  Please feel free to talk to me about any concerns that may influence your course 

performance. 

   

WHY take this course:  The NSF-supported Earth Science Literacy Principles: The Big Ideas and Supporting 

Concepts of Earth Science (www.earthscienceliteracy.org) is a list of nine “big ideas” and seventy-five “supporting 

concepts” considered to be essential geosciences knowledge.  A large fraction of these interdisciplinary ideas are 

directly relevant to earth surface processes, including linkages between hydrology, ecology, and the land surface, 

complex feedbacks “within and between Earth’s systems”, glacial erosion, and bedrock weathering and sediment 

transport.  Key examples given verbatim from the list include: 

Big Idea 4. Earth is continuously changing. 

4.7 Landscapes result from the dynamic interplay between processes that form and uplift new crust 

and processes that destroy and depress the crust. This interplay is affected by gravity, density 

differences, plate tectonics, climate, water, the actions of living organisms, and the resistance of Earth 

materials to weathering and erosion.  

Big Idea 5. Earth is the water planet. 

5.6 Water shapes landscapes. Flowing water in streams strongly shapes the land surface through 

weathering, erosion, transport, and deposition. Water participates in both the dissolution and formation of 

Earth’s materials. 

 

Big Idea 8. Natural hazards pose risks to humans. 

8.3 Human activities can contribute to the frequency and intensity of some natural hazards. These 

hazards include floods, landslides, droughts, forest fires, and erosion. 

 

Big Idea 9. Humans significantly alter the Earth. 

9.6 Human activities accelerate land erosion. At present, the rate of global land erosion caused by human 

activities exceeds all natural processes by a factor of ten. These activities include urban paving, removal of 

vegetation, surface mining, stream diversions, and increased rain acidity.  

http://www.jsg.utexas.edu/people/jsg-community/workplace-issues/
http://www.earthscienceliteracy.org/

