SMEA 586: Introduction to Spatial Data Manipulation and Visualization
Instructor: Sunny Jardine
Phone: 206.616.4952
Email: jardine@uw.edu
Office: MAR 229

Location: CHD 101
Days/Time: M/W 3-4:20 PM
Office Hour: By appointment only
Website: Canvas 1720834

Course Overview:
This course provides an introduction to available technologies for programatic spatial data manipulation and visualization using the R software environment. While the focus is on technology, tips for good map making are interspersed throughout the class and will be provided in the required readings. The course content is intended to be dynamic and responsive to student-led projects.

Learning Objectives:
(1) Learn technologies for programatic spatial data manipulation and calculations using the R software environment.
(2) Learn technologies to create static maps using the R software environment.
(3) Learn technologies to create interactive maps using the R software environment.
(4) Develop research skills through individualized feedback on problem-driven class projects.

Pre-requisites:
Students should have knowledge of the R programming language, such as that provided in SMEA 580 and many other courses at the University of Washington. Familiarity with the dplyr and ggplot packages from the Tidyverse are highly recommended.

Course Structure:
Lectures will be used to demonstrate code for spatial data manipulation and visualization. Students will "code along" to reinforce their understanding. Students are encouraged to ask questions in order to keep pace with the class. At the end of a coding session, students will work in groups to receive peer support on individual assignments.
Reading Material:
Required readings:
Kent, R.B. and Klosterman, R.E., 2000. GIS and mapping: Pitfalls for planners. Journal of the American Planning Association, 66(2), pp.189-198.
Lovelace, R., Nowosad, J., and Muenchow, J., 2019. Geocomputation with R. CRC Press.
Monmonier, M., 2005. Lying with maps. Statistical Science, 20(3), pp.215-222.

Software and packages:
Assignments for this course will make use of R software and the integrated development environment RStudio.
Core packages include:
· tidyverse
· simple features
· terra
· rgee

Grading:
Student numerical grades will be based on participation (10%), a package demo (10%), problem sets (40%), and a final project (40%). At the end of the class I will convert your total points to a 4-point scale using the following formula:




Problem Sets:
I will assign 3-4 problem sets that you can work on in groups of 2-3. Each problem set will give you a map to create or replicate based on the cumulative skills you’ve learned.

Final Project:
You will receive a document detailing the requirements for the final project. Here is a summary of the process. You will design and complete a final project by the end of the quarter. The final project should be designed around a research question that can be explored using spatial data manipulation and visualization that integrates at least two separate datasets and/or requires some level of data processing.

Final project submissions will include a graphical analysis (a map), the R code necessary to replicate your analysis, and short written report. You are expected to present your graphical analysis, research question, and findings to the class.

Early on, I will provide a few examples of what a high-quality final project looks like. Throughout the first half of the course, I will communicate with you regarding your project idea to ensure that your project is successful. 

Class Conduct:
I am dedicated to providing a welcoming and supportive learning environment for all students, regardless of their background, identity, physical appearance, or manner of communication. Any form of language or behavior used to exclude, intimidate, or cause discomfort will not be tolerated. This applies to all course participants (instructor, students, guests) and we should hold each other accountable.
Please note: If you believe you have been a victim of an alleged violation of the Student Conduct Code or you are aware of an alleged violation of the Student Conduct Code, you have the right to report it to the University.

Other Class Policies:

Extra Credit Policy: There will be no possibilities for extra credit.

Late Policy: Assignments are due at the beginning of class. If an assignment is submitted  72 hours late, the late assignments will receive a 10% reduction in points for each 24 hours the submission date exceeds the due date. After 72 hours the assignment cannot be submitted for credit.

Cell Phone Policy: Cell phones should be turned off before class begins and must not be used in class at any time.

Academic Integrity: At the University level, passing anyone else’s scholarly work (which can include written material, exam answers, graphics or other images, and even ideas) as your own, without proper attribution, is considered academic misconduct. Plagiarism, cheating, and other misconduct are serious violations of the University of Washington Student Conduct Code (WAC 478-120). I expect that you will know and follow university policies on cheating and plagiarism. Any suspected cases of academic misconduct will be handled according to university regulations. For more information, see the College of the Environment’s Academic Misconduct Policy and the Community Standards and Student Conduct website.

Students with Disabilities: Your experience in this class is important to me. It is the policy and practice of the University of Washington to create inclusive and accessible learning environments consistent with federal and state law. If you have already established accommodations with Disability Resources for Students (DRS), please activate your accommodations via myDRS so we can discuss how they will be implemented in this course.
If you have not yet established services through DRS, but have a temporary health condition or permanent disability that requires accommodations (conditions include but not limited to; mental health, attention-related, learning, vision, hearing, physical or health impacts), contact DRS directly to set up an Access Plan. DRS facilitates the interactive process that establishes reasonable accommodations. Contact DRS at disability.uw.edu.

Religious Accommodations: Washington state law requires that UW develop a policy for accommodation of student absences or significant hardship due to reasons of faith or conscience, or for organized religious activities. The UW’s policy, including more information about how to request an accommodation, is available at Religious Accommodations Policy (https://registrar.washington.edu/staffandfaculty/religious-accommodations-policy/). Accommodations must be requested within the first two weeks of this course using the Religious Accommodations Request form (https://registrar.washington.edu/students/religious-accommodations-request/).










Tentative Course Schedule
	3/30
	Introduction to the course

	4/1
	Session 1: Preliminaries (day 1)

	4/6
	Session 1: Preliminaries (day 2)

	4/8
	Session 2: Reading and writing spatial data (day 1)

	4/13
	Session 2: Reading and writing spatial data (day 2)

	4/15
	Session 3: CRS (day 1)

	4/20
	Session 3: CRS (day 2)

	4/22
	Session 4: Geocomputation – sf (day 1)

	4/27
	Session 4: Geocomputation – sf (day 2)

	4/29
	Session 5: Geocomputation – terra (day 1)

	5/4
	Session 5: Geocomputation – terra (day 2)

	5/6
	Session 6: Geocomputation – GEE (day 1)

	5/11
	Session 6: Geocomputation – GEE (day 2)

	5/13
	Session 7: Static maps (day 1)

	5/18
	Session 7: Static maps (day 2)

	5/20
	Session 8: Interactive maps (day 1)

	5/25
	Memorial Day

	5/27
	Session 8: Interactive maps (day 2)

	6/1
	TBD

	6/3
	TBD



