Spatial Ecology
 
Instructor:                 Dr. Andrew J. Gregory
                                    Andrew.gregory@unt.edu
                                    Office: ENVS 310k
                                    Lab: LS-B 170
 
Details:                       TH 0930-1050
                                    Cury Hall Rm 210
                                    3 credits
 
Readings: In this 3-credit course we will look at the application of basic ecological principles to landscape issues.  Using the text (pictured) Spatial Ecology and Conservation Model by Robert Fletcher and Marie-Josee Fortin along with supplemental readings from the scientific literature, we will explore the interaction between spatial pattern and ecological process. The course will cover a variety of landscape ecology topics, including a broad overview of landscape ecology, its development, the methods and techniques that are used, the major questions that are addressed and the insights that have been gained.
 
Learning Outcomes: Upon completing this course, you should:
1. Understand basic concepts in landscape ecology, including how species, populations, communities and ecosystem interactions vary over changing scales of time and space.
2. Recognize landscape pattern and know how to characterize it.
3. Understand the dynamic nature of ecosystem process and the factors that influence them.
4. Develop problem solving skills and approaches, including model building and statistical data analysis.
5. Be able to critique scientific literature and communicate your ideas readily to others.
6. Know several techniques and approaches for addressing landscape-scale issues and be able to implement a spatial analysis to answer basic spatial ecology questions with R. 
Grading:                                                                                 
	·       Exams 2 @ 50 points/each
·       £Take-home component(s) 50 points/each
	 
	100
£100

	·       Assignments 4 @ 50 points/each
·       Grad student lab exercise development assignment(s)
·       Presentation of the lab exercise to the class
	 
	200
£150
 
£150

	·       In class or online discussions
·       £Graduate students will be assigned as discussion leaders for 1 or more discussions.
	 
	75
£50

	Total Points
	UG: 90%=A; 80%=B; 70% =C; 60%=D; <60%=F.
Grad: 95%=A; 85%=B; 75%=C.
	375
 
825


· *All assignments are due at on the scheduled due date (Late Assignments are penalized 10%/day late).
· *Late assignments and papers > 1-week late will be given a grade of 30%, once handed in.
· Discussions have a due date and a last date of availability 1 day after the due date.  
· *No make-up exams will be given.
· *I expect all students to be punctual and to participate in all classes.
· *There are is no extra credit available in this class.
· *All work must be original and plagiarism will not be tolerated; attribute all of your sources properly.
· *Graduate students will periodically have additional assignments and/or additional components to assignments. £= indicates a graduate student only assignment.
· *Graduate students will be responsible for becoming an expert in one or more skill areas and developing a lecture on the topic and creating an executable lab exercise in R based on a modification and detailed annotation of the provided code. Graduate students will present their lesson (lecture and lab) to the class and the class will evaluate the clarity and usability of the lesson and lab as part of the student grade. (This can be a multiple day lesson and lab exercise or completable in a single class time). Grad students will have the option of revising their lesson and code based on feedback from the class to improve their grade on their assigned topic. Please note, this is worth ~30% of your final grade.    
 
General Format of the Class
This is a mastery level class.  This means that grading is going to be very stringent. All work is expected to be completed at a graduate level suitable for publication. Small errors, commonly overlooked by professors when grading, will be graded harshly. Yes, as a mastery level class you can lose more points on an assignment than the assignment is worth (e.g. -20/50 means you lost 70 points on an assignment worth 50 points). However, this is not meant to be punitive but instructive. You may take any graded assignment (not in class exams) and edit and revise them to earn lost credit back. You will have 1-week from the date I return a graded assignment to make such revisions. You are encouraged to seek-out additional feedback and guidance from me to aid in making revisions.     
 
Instructional Format. Each unit will consist of four parts. 1. Instructional Lecture. Near the onset of each unit I will provide an instructional lecture for 1-2 class periods covering key concepts related to the theme of that unit. During this lecture I will cover both practical and theoretical considerations related to the specific sub-topic within the general discipline of spatial ecology. 2. Literature Discussion. In conjunction with or immediately following lecture, we will have assigned readings from the text and from either seminal or contemporary literature in Spatial Ecology. Discussion leaders will be assigned, and the discussion is expected to be at a high-level. This is part of your instruction and training in spatial ecology. Keep in mind, to be prepared for a discussion of one paper, will likely require multiple readings of that paper, detailed notes taken on that paper, and potentially reading multiple other papers cited in the focal paper to make sure you fully understand the methods and implications of the paper being discussed. Consequently, you cannot simply read the paper the day of or day before the discussion if you are to be prepared for discussion. Prior to the discussion I will briefly review your notes for the discussion paper to ensure that you are adequately prepared for discussion that day. 3. Demonstration and Explanation of Methods. For each unit, the book provides R-code and datasets for each topic covered. We will work through this code and analysis in class over one or more class periods each unit. We will discuss the outcome and interpretation of the results and also how you might apply this concept/analytical approach in spatial ecology research. 4. Graduate Student Led Exercise. Each unit a graduate student, or team of graduate students, will create an analytical exercise based on the content and R-code associated with that unit (see below). We will end each unit with the grad student-led lecture and lab activity.   
 
Formatting of turned in work. As a mastery level class, all submitted assignments are to be formatted as you would for a submission to the seminal journal in the field of landscape ecology,  Journal of Landscape Ecology [https://link.springer.com/journal/10980/submission-guidelinesLinks to an external site.]. This does not mean that everything needs to be written up as a scientific paper. However, it does mean that you follow the style guide for citations, text, scientific style, artwork and graphics, table formatting, etc. All figures must be high-quality .png or .pdf formats, and you must provide evidence of copyright privileges to use figures not created by yourself.  Each detected violation of these standards will cost you -20 points.
 
Graduate Student Led Exercises. Each student is responsible to develop a single exercise based on the content of the course. Graduate students may work in teams of up to two on this, but each team will then be responsible for the creation of two exercises. See the module on CANVAS for this assignment and grading rubric. This assignment is worth ~30% of your grade in this course. If workign in teams, each person will choose one of their developed lessons to serve as their’ s for grading purposes. 
 
Below is a tentative plan for the
	 
Week
	 
Date
	 
Topics
	 
Assignments/Reading

	1
	1/13/2025
 
1/15/2025
	What is Spatial Ecology?
 
No Class Meeting
	Chapter 1
 
Wu et al. (2013) Landscape Ecology
Discussion on CANVAS  

	2
	1/20/2025
 
1/22/2025
	Spatial Data and Considerations
	Chapter 2

	3
	1/27/2025
 
1/29/2025
	 
No Class Dr. G Out of Town
	 
Jackson and Fahrig (2015) Spatial Scale
Discussion on CANVAS

	4
	2/3/2025
 
 
2/5/2025
	Using/Setting-up R for spatial data analysis
 
Quantifying Land Cover and Land Use Pattern
	In-class exercise
 
 
Chapter 3

	5
	2/10/2025
 
 
2/12/2-25
	Introduction to Fragstats Metrics and R-Frag and SDMTools
	In-class exercise
 
Gustavson (1998) and Fragstats
Discussion on CANVAS

	6
	2/17/2025
 
 
2/19/2025
	 
Student Exercise Presentation CH3
	 
Student Exercise Presentation CH3

	7
	2/24/2025
 
 
2/26/2025
	Spatial Dependencies, Interpolation, and Predictions
 
 
	Chapter 4&5
 
 
In-class exercise

	8
	3/3/2025
 
3/5/2025
	Student Exercise Presentation CH5
 
Mid Term Exam 1
	Student Exercise Presentation CH5
 
Mid Term Exam 1

	9
	3/10/2025
 
3/12/2025
	 
SPRING BREAK
	 
SPRING BREAK

	10
	3/17/2025
 
3/19/2025
	NO CLASS
	NO CLASS
 
Manly (2002) Resource Selection by Animals
Discussion on CANVAS

	11
	3/24/2025
 
 
3/26/2025
	Modeling Spatial Relationships and Dependencies
	Chapter 6
 
 
In-class exercise  

	12
	3/31/2025
 
4/2/2025
	 
Student Exercise Presentation CH6
	 
Student Exercise Presentation CH6

	13
	4/7/2025
 
 
4/9/2025
	Species Distribution and Niche- Modeling – lecture and in-class exercise
 
Home Range Analysis –lecture and in-class exercise
	Chapter 7
Villero et al. (2017) Species Distribution Models
Discussion on CANVAS
 
 
Chapter 8

	14
	4/14/2025
 
4/16/2025
	Student Exercise Presentation CH7
 
Student Exercise Presentation CH8
	Student Exercise Presentation CH7
 
Student Exercise Presentation CH8

	15
	4/21/2025
 
4/23/2025
	Modeling Landscape Connectivity
 
In-class exercise and discussion
	Chapter 9
 
In-class exercise and discussion

	16
	4/28/2025
 
5/1/2025
	 
Student Exercise Presentation CH9
	 
Student Exercise Presentation CH9

	17
	5/5/2025
	Final Exam 
	In-class final exam


 
Course Summary:
	Course Summary

	Date
	Details
	Due

	
	Assignment Connectivity Lab
	 

	
	Assignment Final Exam Paper
	 

	
	Discussion Topic Fragstats and Gustafson 1998_ Quantifying Landscape Pattern
	 

	
	Assignment Grad Student Lab Exercise
	 

	
	Assignment Grad Student Lab Presentation
	 

	
	Assignment Home Range Analysis Lab
	 

	
	Assignment In class Exam 1
	 

	
	Assignment In class Presentation of Final Project
	 

	
	Discussion Topic Jackson and Fahrig 2015_Scale is important in both space and time
	 

	
	Assignment Lab 1 Spatial Metrics
	 

	
	Assignment Lab 2 Spatial Interpolation
	 

	
	Discussion Topic Manly 2002 Resource Selection by Animals
	 

	
	Assignment R-Code for Final Project
	 

	
	Assignment SDM Lab
	 

	
	Assignment Spatial Autocorrelation Lab
	 

	
	Assignment Take Home Exam I
	 

	
	Discussion Topic Villero et al. 2017 SDM
	 

	
	Discussion Topic Wu et al. 2013. Landscape Ecology
	 



