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COURSE SYLLABUS - FALL 2019 – Full Version 
 

Climate Change Adaptation: Perspectives at the Nexus of Science, 
Society, and Resource Management 

RNR 440 – 540 
 
COURSE DESCRIPTION: Much of modern society’s experience of managing resources and 
protecting people and infrastructure has occurred during a period of relatively stable climate. In 
the most recent decades in the Southwest, we have observed a cascade of impacts associated with 
temperature increases, including changes in snow hydrology, in phenology, and in the severity of 
drought impacts. Projected future climate changes and impacts may lie outside the range of 
climate variation that we have observed and may have more serious consequences for society 
and the environment. Anticipating changes will allow society to identify response options across 
a range of vulnerabilities and manage the risks associated with projected climate changes. In the 
best possible cases, these actions, or adaptations, may provide economic and other benefits to 
society.   
 
In this 3-credit course, we will examine actions to reduce vulnerabilities or increase resilience to 
the potential impacts of climate change.  Each of the class sessions is designed to include 
thought-provoking presentations by practitioners, land managers, and researchers – to ground 
state-of-the-art science and theory with on-the-ground realities. While the general focus will be 
on impacts and responses in the arid Southwest (water, fire, species, ecosystems), we will also 
investigate the tools, philosophies, and frameworks for advancing action and incorporating 
adaptation planning at the local, regional, national and international scale. 
 
The course is open to graduate students and to seniors from relevant academic programs, with 
the permission of the instructors. 
 
TIME: Thursdays, 2:00 to 4:50 PM 
LOCATION: Environment and Natural Resources Building 2, Room S210  
 
LEAD INSTRUCTOR: 
Gregg Garfin (gmgarfin@email.arizona.edu) (Office: ENR2, N419; Office Hours: Thursdays, 

11:00 AM-12:00 PM) 
Contributing Instructors 
Kathy Jacobs (jacobsk@email.arizona.edu) (Office: ENR2, N462, Office Hours: by 

appointment) 
Jim Buizer (buizer@email.arizona.edu) (Office: ENR2, N519; Office Hours: by appointment) 
David Breshears (daveb@email.arizona.edu) (Office: ENR2, N227; Office Hours: by 

appointment) 
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FORMAT:  Lecture, discussion, group exercises. Frequent guest presentations by practitioners, 
natural resource managers, and researchers. Optional field trip to a site where adaptation 
measures are being implemented. 
 
COURSE GOALS: We will explore perspectives on climate change adaptation through a series 
of topical presentations and discussions.  The course will include exposure to key scientific 
literature, agency and organizational source material, analytical and planning methods, and 
numerous project and case studies.   The overall goal of the course will be to provide students 
with a broad perspective of issues related to climate change adaptation, and to identify key 
themes, important concepts, tools and methods, best practices, and emerging lessons from this 
experience.  
 
LEARNING OUTCOMES.  By the end of this course, students will: 

 Be familiar with key literature on adaptation to climate change, climate science, and  
impacts on natural resources and other sectors 

 Develop an understanding of tools and methods used in assessing vulnerability to climate 
change, developing adaptation options, and planning for adaptation to current and future 
changes 

 Develop critical thinking skills with respect to the science upon which climate change 
adaptation decisions, practices, and policies are based 

 Develop skills in oral and written synthesis of course concepts 
 
EXPECTATIONS:  Registered students should be prepared to:  

 Attend all presentations and discussion sessions 
 Review all background materials prior to the class sessions 
 Participate actively in discussion sessions 
 Complete multiple written assignments for selected sessions during the course 
 Complete an individual research paper, project report, or proposal, and make a short 

presentation of this assignment to the class 
 

REQUIRED READINGS: Two to three core readings per week will be identified and made 
available electronically (via the course D2L site); optional readings for each topic will be offered 
for those students interested in further study.  Some materials will be distributed as handouts 
during class sessions.  
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GRADING:  Since the course seeks to cover a broad set of concepts by highlighting 
applications in a range of program settings, class attendance is mandatory.   
 
For all students:  

 Attendance and active participation in class sessions will account for 20% of the grade 
for the course.   

 ASSIGNMENTS (further details in ASSIGNMENTS & GUIDANCE section) 
o Please submit graded assignments via D2L. 

 Graded writing assignment—Synthesis paper. Students will select one topical class 
session of interest during the semester and prepare a written synthesis for that sessions.  
Topics include: water resources (October 3), wildlife and assisted migration (October 
10), forest management (October 24). (See ASSIGNMENTS & GUIDANCE document 
for details). Assignments are due one week after the topical class session. This written 
assignment will constitute 10% of the grade for the course.   

 Research paper, including preparation assignments and oral presentation. Students will 
identify a research topic, project or policy report, or develop a research proposal, to 
pursue in greater depth during the semester.  Topics will be approved by the instructor no 
later than Week 7 (October 10).  The research paper, including all components and the 
research presentation, will account for 70% of the student’s grade, as follows: 

o Students will prepare a brief research prospectus, including a title, a description of 
the overall topic, the importance or relevance of the topic (including the climate 
adaptation elements of the topic), and an overview of the research.  The 
prospectus is due during Week 5 (September 26). (5% of the course grade) 

o Students will prepare an annotated bibliography of at least 5 sources of 
information that you will use in your research paper. The annotated bibliography 
is due during Week 9 (October 24). (5% of the course grade) 

o Students will prepare a well-developed outline of their research paper, including 
references and a preliminary figure or table.  The outline and figure/table is due 
during Week 11 (November 7). (10% of course grade) 

o Students will give a 5 minute “lightning” presentation of their final paper during 
the Week 15 class (December 5).  The presentation should include a brief 
description of the overall topic, the climate adaptation elements of the topic, your 
key findings, and the importance of your findings. (10% of course grade) 

o The final research paper is due by 6 pm on December 11, 2019—the final day of 
classes.   
 Undergraduate students: The final paper should be 3,000-4,000 words, not 

including references, figures, or tables in the word count.   
 Graduate students: The final paper should be 5,000-6,000 words, not 

including references, figures, or tables in the word count. Graduate 
students should aim to produce a final written assignment that is consistent 
with the quality of submissions for a professional journal article. 

 The research paper will constitute 40% of course grade.  
 One full grade will be deducted for each day your paper is late. 
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Grading Summary 

Assignment Due Date 
Weight 

(out of 100) 
Initial assignment: What is your 
academic background and what are 
your interests? What do you want to get 
out of this class?  300-500 words – 
(Counted as part of the participation grade) 

September 4 0 (non-graded) 

Research prospectus September 26 5 
Annotated bibliography October 24 5 
Synthesis paper October 31 10 
Outline and preliminary synthesis figure 
or table 

November 7 10 

Research presentation  December 5 10 
Final paper December 11 40 
Participation  Ongoing 20 
TOTAL  100 
Extra credit: field trip Oct. 19 or Nov. 2 5 
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2019 COURSE STRUCTURE, TOPICS, AND READINGS (28 August 2019) 
Week Date Topic 

1  
Overview 

8/29  
Initial 

assignment due 
9/4 

Organizational meeting, Course and syllabus overview – 
Garfin; Instructors panel (All – brief intro to instructors’ work); 
What is Adaptation? (Part 1) – Garfin  
Required Readings: 
Bierbaum, R., Lee, A., Smith, J., et al. (2014). Adaptation. 

Climate change impacts in the United States: The third 
national climate assessment, read 670-672, (scan 673-680), 
read 681-684, (scan the rest). 

Arnold et al. (2018). Reducing Risks Through Adaptation 
Actions. In Impacts, Risks, and Adaptation in the United 
States: Fourth National Climate Assessment, Volume II 
[Reidmiller, D.R., et al. (eds.)]. U.S. Global Change Research 
Program, Washington, DC, USA, read pp. 1314–1329. doi: 
10.7930/NCA4.2018.CH28  

West, J. M., Julius, S. H., Kareiva, P., et al. (2009). U.S. Natural 
Resources and Climate Change: Concepts and Approaches 
for Management Adaptation. Environmental Management. 
DOI 10.1007/s00267-009-9345-1 

2  
Climate 
Change 

9/5 
 

Overview 1: Climate variability and change – overview and 
general principles; Global changes; US + SW changes – Garfin  
Required Readings: 
Wuebbles, D. J., Easterling, D. R., Hayhoe, K., et al. (2017). Our 

globally changing climate. In D. J. Wuebbles, et al. (Eds.), 
Climate Science Special Report: Fourth National Climate 
Assessment, Volume I (read pp. 35-57). Washington, DC, 
USA: U.S. Global Change Research Program. 

Wuebbles, D.J., D.W. Fahey, K.A. Hibbard, et al., (2017). 
Executive summary. In: In D. J. Wuebbles, et al. (Eds.), 
Climate Science Special Report: Fourth National Climate 
Assessment, Volume I (read pp. 12-34). Washington, DC, 
USA: U.S. Global Change Research Program. doi: 
10.7930/J0DJ5CTG 

Gonzalez, P., G.M. Garfin, D.D. Breshears et al. (2018). 
Southwest. In Impacts, Risks, and Adaptation in the United 
States: Fourth National Climate Assessment, Volume II 
[Reidmiller, D.R., et al. (eds.)]. U.S. Global Change Research 
Program, Washington, DC, USA, pp. scan 1107–1132. doi: 
10.7930/NCA4.2018.CH25 

3 
Adaptation 

9/12  
 

Overview 2: Adaptation: theory, practice, trends, and challenges 
– Garfin; Adaptation Overview – Garfin; Climate extremes and 
urban heat – Garfin  
Required Readings: 
Glick, P., Stein, B. A., & Edelson, N. A. (2011). Scanning the 

conservation horizon: a guide to climate change vulnerability 
assessment. Washington, DC: National Wildlife Federation, 
read pp. 6-38. 
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Füssel, H.-M. (2007). Adaptation planning for climate change: 
concepts, assessment approaches, and key lessons. 
Sustainability science, 2(2), 265-275. 

Barnett, J., & O'Neill, S. (2010). Maladptation. Global 
Environmental Change, 20 211–213. 

4 
Politics, 

Policy, and 
Law 

9/19  
 

Overview 3: Politics, policy, and law – Fisher [UA SNRE], 
(Guests: Kozachik [City of Tucson, Ward 6]—tentative; 
Robinson [Pima County]--tentative); Climate: Oceans – Garfin  
Required Readings: 
Harmon, A. (2014). A Lonely Quest for Facts on Genetically 

Modified Crops. New York Times. Retrieved from 
http://nyti.ms/19V4ygW 

Craig, R. K. (2009). Stationarity Is Dead -- Long Live 
Transformation: Five Principles for Climate Change 
Adaptation Law. FSU College of Law, Law, Business & 
Economics Paper No. 09-20, 60. Retrieved from 
http://papers.ssrn.com/sol3/papers.cfm?abstract_id=1357766 

5 
Urban 

Adaptation  

9/26 
Prospectus due 

Urban Adaptation: Garfin (Guests: Keith [UA CAPLA], Stults 
[Ann Arbor]—tentative; Bavishi [NYC Office of Resiliency]--
tentative) Intro to AZ and Colorado R. water – Garfin  
Required Readings: 
Maxwell, K., S. Julius, et al, (2018). Built Environment, Urban 

Systems, and Cities. In Impacts, Risks, and Adaptation in the 
United States: Fourth National Climate Assessment, Volume 
II [Reidmiller, D.R., et al. (eds.)]. U.S. Global Change 
Research Program, Washington, DC, USA, read pp. 442–
455. doi: 10.7930/NCA4.2018.CH11 

Berke, P. R., & Stevens, M. R. (2016). Land use planning for 
climate adaptation: Theory and practice. Journal of Planning 
Education and Research, 36(3), 283-289. 

Meerow, S., Newell, J. P., & Stults, M. (2016). Defining urban 
resilience: A review. Landscape and Urban Planning, 147, 
38-49. doi:https://doi.org/10.1016/j.landurbplan.2015.11.011 

6 
Water 

10/3  
 

Water: Climate change and water management in the arid 
Southwest – Jacobs (Guest: Kmiec [Tucson Water]--tentative) 
Required Readings: 
Jacobs, K. L., & Snow, L. (2015). Adaptation in the Water 

Sector: Science & Institutions. Dædalus, 144(3), 59-71. 
Dettinger et al. (2015). Western water and climate change. 

Ecological Applications 25(8), 2069-2093.  
Megdal, S. (2012) Arizona Groundwater Management. The 

Water Report, pp. 9-15 
7 

Wildlife 
10/10 

 
Wildlife management: Assisted migration – Garfin (Guests: 
Verdolin [UA SNRE], Bogan [UA SNRE]) 
Required Readings: 
Kostyack, J., Lawler, J. J., Goble, D. D., et al. (2011). Beyond 

reserves and corridors: policy solutions to facilitate the 
movement of plants and animals in a changing climate. 
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Bioscience, 61(9), 713-719. 
Ricciardi, A., & Simberloff, D. (2009). Assisted colonization is 

not a viable conservation strategy. Trends in ecology & 
evolution, 24(5), 248-253. 

Schwartz, M. W., Hellmann, J. J., McLachlan, J. M., et al. 
(2012). Managed relocation: integrating the scientific, 
regulatory, and ethical challenges. Bioscience, 62(8), 732-
743. 

8 
Mid-course 

Review 
& 

Adaptive 
Capacity 

10/17  
 

Summary discussion and review; mid-course evaluation – 
Garfin; Adaptative Capacity – Garfin; Term Paper speed dating 
Required Readings: 
Brown, P. R., Nelson, R., Jacobs, B., et al. (2010). Enabling 

natural resource managers to self-assess their adaptive 
capacity. Agricultural Systems, 103, 562-568. 

Glick, P., Stein, B. A., & Edelson, N. A. (2011). Scanning the 
conservation horizon: a guide to climate change vulnerability 
assessment. Washington, DC: National Wildlife Federation, 
read only pp. 48-50. 

Gupta, J., Termeer, C., Klostermann, J., et al. (2010). The 
Adaptive Capacity Wheel: a method to assess the inherent 
characteristics of institutions to enable the adaptive capacity 
of society Environmental Science & Policy, 13(6), 459-471. 
doi:doi:10.1016/j.envsci.2010.05.006 

Tucson Field 
Trip 

10/19 Tucson and Pima County Adaptation and Sustainability 
Sites – Irene Ogata (Tucson Water), Mead Mier (Pima 
Association of Governments) 

9 
Forest  

10/24  
Annotated 

Bibliography due 

Forest management in an era of climate change – Garfin 
(Guests: Falk [UA SNRE], Stetson [USDA-Forest Service], 
Breshears [UA SNRE])  
Required Readings: 
Stephens, S. L., Agee, J. K., Fulé, P. Z., et al. (2013). Managing 

forests and fire in changing climates. Science, 342(6154), 41-
42. doi:10.1126/science.1240294 

Millar CI, Stephenson, N., & Stephens, S. (2007). Climate 
change and forests of the future: managing in the face of 
uncertainty. Ecological Applications, 17(8), 2145-2151. 

Millar, C. I., & Stephenson, N. L. (2015). Temperate forest 
health in an era of emerging megadisturbance. Science, 
349(6250), 823-826. doi:10.1126/science.aaa9933 

10 
Development 
and Climate 

Services 

10/31  
All synthesis 
papers due  

 

Adaptation, Development, and Climate Services: Climate 
services – Garfin; Development – Buizer; Global finance of 
adaptation – Buizer) 
Required Readings: 
Roy, J., Tschakert, P., Waisman, H. et al. (2018). Sustainable 

Development, Poverty Eradication and Reducing Inequalities. 
In Global Warming of 1.5°C. IPCC: Intergovernmental Panel 
on Climate Change. 

Huq, S., Yamin, F., Rahman, A., Chatterjee, et al. (2005). 
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Linking climate adaptation and development: A synthesis of 
six case studies from Asia and Africa. IDS Bulletin, 36(4), 
117-122. 

Agrawal, A., & Lemos, M. C. (2015). Adaptive development. 
Nature Climate Change, 5(3), 185-187. 

Ferguson, D. B., Rice, J. L., & Woodhouse, C. A. (2014). Linking 
Environmental Research and Practice: Lessons from the 
Integration of Climate Science and Water Management in the 
Western United States. Tucson, AZ: Climate Assessment for 
the Southwest. 

Las Cienegas 
Field Trip 

11/2 Las Cienegas National Conservation Area Adaptation Sites 
– Jeffrey Simms (BLM) 

11 
Tools 1 

Vulnerability 

11/7 
Outline and 

figure/table due 

Tools 1: Vulnerability assessment – Garfin, Jacobs, (Guest: 
Guido [UA Institute of the Environment]; Vulnerability 
assessment theory vs. reality – Garfin, Jacobs 
Required Readings: 
Polsky, C., Neff, R., & Yarnal, B. (2007). Building comparable 

global change vulnerability assessments: The vulnerability 
scoping diagram. Global Environmental Change, 17(3-4), 
472-485. 

12 
Tools 2 

Scenarios 
 

11/14  
 

Tools 2: Scenario planning – Garfin (Guests: Marra 
[Southwest Water Resources Consulting]); Scenario planning 
examples – Garfin  
Required Readings: 
Mahmoud, M., Liu, Y., Hartmann, H., et al. (2009). A formal 

framework for scenario development in support of 
environmental decision-making. Environmental Modelling & 
Software, 24(7), 798-808. 

Scott, C. A., Bailey, C. J., Marra, R. P., et al. (2012). Scenario 
planning to address critical uncertainties for robust and 
resilient water–wastewater infrastructures under conditions of 
water scarcity and rapid development. Water, 4(4), 848-868. 

13 
Tools 3 

Planning 

11/21  
 

Tools 3: Adaptation planning – Jacobs, Garfin, (Guest: 
Meadow [UA Institute of the Environment])  
Required Readings: 
Ford, J. D., Stephenson, E., Cunsolo Willox, A., et al. (2016). 

Community-based adaptation research in the Canadian 
Arctic. Wiley Interdisciplinary Reviews: Climate Change, 7(2), 
175-191. doi:10.1002/wcc.376 

Snover, A. K., Whitely Binder, L. C., Lopez, J., Willmott, E., Kay, 
J., Howell, D., & Simmon ds, J. (2007). Preparing for climate 
change: a guidebook for local, regional, and state 
governments. Oakland, CA: In association with and published 
by ICLEI - Local Governments for Sustainability. 

SonoranInstitute. (2017). Resilient Communities Starter Kit 
(Intermountain West Region, 2nd ed.). In Presented: by 
Resilient Communities and Watersheds, A Joint Program of 
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the Lincoln Institute of Land Policy & Sonoran Institute. 
Retrieved from https://sonoraninstitute.org/files/Resilient-
Communities-Starter-Kit_2nd-
Edition_2017_FINAL2_lowres.pdf  

14 
NO CLASS 

11/28  
 

THANKSGIVING  

15 
Presentations 

12/5  
Presentations 

Final student presentations – Garfin, Buizer, Jacobs, 
Breshears 

NO CLASS Final Papers due 
on 12/11 

Final Papers (no class this week) 
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Administrative Matters 
 
Absence and Class Participation Policy 

The UA’s policy concerning Class Attendance, Participation, and Administrative Drops is 
available at: http://catalog.arizona.edu/policy/class-attendance-participation-and-
administrative-drop  
 
The UA policy regarding absences for any sincerely held religious belief, observance or 
practice will be accommodated where reasonable, http://policy.arizona.edu/human-
resources/religious-accommodation-policy.  Absences pre-approved by the UA Dean of 
Students (or Dean Designee) will be honored.  See:  
https://deanofstudents.arizona.edu/absences   
 
Participating in the course and attending lectures and other course events are vital to the 
learning process. As such, attendance is required at all lectures and discussion section 
meetings. Students who miss class due to illness or emergency are required to bring 
documentation from their health-care provider or other relevant, professional third parties. 
Failure to submit third-party documentation will result in unexcused absences.  

 
Course Communications  

Online communication will be conducted primarily through the course D2L site. On 
occasion, you may email the instructor (gmgarfin@email.arizona.edu).  

 
Required Texts or Readings 

Readings will be distributed via D2L. This class has no required books.  
 

Required or Special Materials 
During some of the class sessions, you will give brief presentations. You will need to provide 
presentations in a MS-Powerpoint or PDF file. 

 
Required Extracurricular Activities  

There are no required extracurricular activities. Two field trips are offered for interest and 
extra credit. 

 
Assignments and Examinations: Schedule/Due Dates 

Page 4 of this document describes assignments and due dates. The information is reiterated, 
in greater depth, in the Assignments and Guidance section of this document.  

 
Final Examination or Project 

The final paper, described above and in Assignments and Guidance is due no later than 6 PM 
on Wednesday, December 11, 2019.  
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Grading Scale and Policies 
RNR 440/540 uses the University of Arizona’s regular grade system: A, B, C, D, E. 
University policy regarding grades and grading systems is available at 
http://catalog.arizona.edu/policy/grades-and-grading-system.  Final grades will be calculated 
based on the description in page 5 of this document, summarized as follows:  

 Written assignments: 70% 
 Class participation (including attendance, discussion, presentations) 30% 

Late assignments will be accepted, only with prior approval of the instructor. Grade penalties 
will be applied to assignments that are submitted late and without prior approval,  
 
Requests for incomplete (I) or withdrawal (W) must be made in accordance with 
University policies, which are available at http://catalog.arizona.edu/policy/grades-and-
grading-system#incomplete and http://catalog.arizona.edu/policy/grades-and-grading-
system#Withdrawal respectively. 

 
Classroom Behavior Policy 

To foster a positive learning environment, students and instructors have a shared 
responsibility. We want a safe, welcoming, and inclusive environment where all of us feel 
comfortable with each other and where we can challenge ourselves to succeed. To that end, 
our focus is on the tasks at hand and not on extraneous activities (e.g., texting, chatting, 
reading a newspaper, making phone calls, web surfing, etc.).  Students observed engaging in 
disruptive activity will be asked to cease this behavior. Those who continue to disrupt the 
class will be asked to leave lecture or discussion and may be reported to the Dean of 
Students.  

 
Threatening Behavior Policy  

The UA Threatening Behavior by Students Policy prohibits threats of physical harm to any 
member of the University community, including to oneself. See 
http://policy.arizona.edu/education-and-student-affairs/threatening-behavior-students.  

 
Accessibility and Accommodations 

At the University of Arizona, we strive to make learning experiences as accessible as 
possible. If you anticipate or experience physical or academic barriers based on disability or 
pregnancy, you are welcome to let me know so that we can discuss options.  You are also 
encouraged to contact Disability Resources (520-621-3268) to explore reasonable 
accommodation.  Please be aware that the accessible table and chairs in this room should 
remain available for students who find that standard classroom seating is not usable.  
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Code of Academic Integrity 
Students are encouraged to share intellectual views and discuss freely the principles and 
applications of course materials. However, graded work/exercises must be the product of 
independent effort unless otherwise instructed. Students are expected to adhere to the UA 
Code of Academic Integrity as described in the UA General Catalog. See:  
http://deanofstudents.arizona.edu/academic-integrity/students/academic-integrity. 

 
UA Nondiscrimination and Anti-harassment Policy  

The University is committed to creating and maintaining an environment free of 
discrimination; see http://policy.arizona.edu/human-resources/nondiscrimination-and-anti-
harassment-policy.  Our classroom is a place where everyone is encouraged to express well-
formed opinions and their reasons for those opinions. We also want to create a tolerant and 
open environment where such opinions can be expressed without resorting to bullying or 
discrimination of others. 

 
Additional Resources for Students 

UA Academic policies and procedures are available at http://catalog.arizona.edu/policies  
Student Assistance and Advocacy information is available at 
http://deanofstudents.arizona.edu/student-assistance/students/student-assistance 

 
Subject to Change Statement 

Information contained in the course syllabus, other than the grade and absence policy, may 
be subject to change with advance notice, as deemed appropriate by the instructor. 
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Writing 
We value writing, (a) as a means of experimenting with thought, testing ideas, (b) as a 
skill that is valued in many professions sought by college-educated individuals, and (c) 
as a craft for the clear expression of disruptive concepts, integrative frameworks, 
engaging stories, and carefully argued positions. 
 
In this class, writing assignments are aimed at helping you develop skills for (a) clearly 
expressing, documenting, and justifying your points of view, (b) synthesizing information 
to generate novel perspectives, and (c) improving the substance of your arguments and 
insights. Most writing assignments in RNR 440/540 are “low-stakes” steps toward 
writing your “high stakes” final research paper. Hence, we aim to offer critique on your 
low-stakes writing, to encourage you to revise and hone your ideas, and the 
organization of writing in your final research paper. 
 
Elements leading toward the final research paper: 

1. Prospectus 
2. Annotated Bibliography 
3. Outline, with Preliminary Figure or Table 
4. Oral Presentation 
5. Final Research Paper  

 
Other Graded Writing  

1. Class synthesis paper  
 
Ungraded Writing 

1. Introduction 
2. In-class informal writing 
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Research Prospectus (5%). (Due September 26, 2019). Prepare a 1-2 page (350-700 
words) research prospectus, to describe your proposed term paper research topic. The 
prospectus should include at least the following: 
 

 Your name 
 Proposed title 
 Background – What is the problem or issue that you are researching?  What is 

the geographic scope?  How is the subject or location of your research exposed 
to climate change?  Who or what is vulnerable to changes in climate?  

 Relevance – How does your topic relate to climate change adaptation?  What 
makes this topic interesting, important?   

 Overview of the study  
o Method (e.g., literature synthesis, literature synthesis accompanied by key 

informant interviews, case study, compare and contrast multiple cases or 
locations, analysis of original data) 

o Expected sources of information (e.g., peer-reviewed literature, 
government documents, news accounts, interviews, data [include the 
likely source of the data]) 

o Key outputs (e.g., set of recommendations to decision-makers or 
researchers, critical evaluation of theories or frameworks, evaluation of 
methods, assessment of common elements and unique elements among 
case studies, identification of research gaps) 

 
To think about:  

 Make sure that your topic focuses on climate adaptation, not climate mitigation. 
 If you use your own original data, then you must clearly demonstrate a strong 

connection with adaptation, and describe how your paper will augment any 
existing work that you have done on a thesis or dissertation. 

 Write the prospectus in clear sentences and paragraphs.  If it helps to illustrate 
your overview, then include a table or diagram (this will not be included in the 
word count). 

 
Criteria Actual Possible 
Adaptation: demonstration of connection with adaptation     30 
Content: evidence that you have put thought into: the 
relevance and scope of the topic, how you might conduct the 
research, that you have started (even in a cursory way) 
consulting sources of information 

  40 

Writing: sentences, wording, flow, voice, spelling   30 
TOTAL   100 
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Annotated Bibliography (5%). (Due October 24, 2019). Prepare an annotated 
bibliography of five (5) sources of information that you will use in your term paper.  For 
each source of information, include the following:  
 

o Bibliographic information about the source (e.g., authors, year, title, 
volume, pages). Use American Psychological Association format. See: 
 http://www.bibme.org/citation-guide/apa/ 
 http://www.bibme.org/apa/journal-citation 
 http://www.bibme.org/apa/journal-citation/new 

 This last one will generate a citation for you! 
o Concise summary (around 150 words), that summarizes the central theme 

of the article, book or other information source. Include one or more 
sentences that (a) explain how this work sheds light on your topic, and (b) 
how this work contrasts with another source of information. 

 
To think about:  

 Do not simply cut and paste text from the information source, such as an excerpt 
from the source, or the abstract of a peer-reviewed paper. 

 What is the central theme?  How does this source of information illuminate your 
research topic and your understanding of the topic?  How does this information 
relate to other sources of information?  What does it add?  Does it provide a new 
perspective?  Does it confirm what you learned from another source?   

 Consult: “How to Prepare an Annotated Bibliography,” Cornell University 
Libraries. http://guides.library.cornell.edu  

 
Criteria Actual Possible 
Articulation of key points    40 
Connection to your research / critical thinking of how it 
connects to developing a body of ideas for your paper 

  40 

Writing: sentences, wording, flow, voice, citations, spelling   20 
TOTAL   100 
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Paper Outline and Preliminary Figure or Table (10%). (Due November 7, 2019). 
Prepare a 1-2 page preliminary outline of your research paper. In addition, on a 3rd 
page, prepare a preliminary figure or table that synthesizes information that you have 
gathered. The figure or table should show a new insight, such as a contrast of results 
from two or more papers that you have read, the flow of an adaptation process that you 
are examining, common and unique insights from multiple sources, a typology of key 
factors related to your topic and its relation to climate adaptation. The outline should 
include the following: 
 

 Your name 
 Title 
 Introduction and background 

o What is (your topic or geographic area or resource management sector)?  
o What is the geographic location, or ecosystem, or societal system? 
o Why is (your topic) important? What is the key climate-related challenge? 
o How does it relate to adaptation?  
o State your hypothesis (only if you have one). 

 What is the current state of knowledge?  
o Who? What? Where? When? Why? 
o Current status  
o What is vulnerable? 

 Climate Change 
o How does climate change affect (your topic)? 

 Adaptation evidence and discussion  
o Adaptation strategies or frameworks for thinking about (your topic) 
o Case studies 
o Prospects 
o Recommendations 

 Conclusions 
o Implications for (your topic or geographic area or resource management 

sector) 
o What needs to be done? (new research, new collaboration, 

implementation of specific strategies, new way of thinking about the 
problem) 

o Your informed thoughts on (your topic or geographic area or resource 
management sector)  

 References 
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Example: 
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To think about:  
 Do not simply put together a rote list of sections, such as “introduction, methods, 

results, conclusions.”  What section headings will help the reader understand 
where your insights and arguments are headed?  What section headings will help 
the reader understand the evidence that you are consulting and how it points 
toward your insights and possible conclusions? 

 Use the table or figure to bring together information from multiple sources.  How 
can you use it to help clarify your thoughts?  How can a figure or table help make 
the information more clear to the reader?  

 
Criteria Actual Possible 
Direction: evidence of progress in articulation of 
important information, concepts, and possible 
findings for the paper 

 40 

Adaptation: demonstration of connection with 
adaptation   

 10 

Organization: clear structure, flow of evidence   30 
Literature: evidence of progress with literature, 
beyond annotated bibliography assignment 

 20 

Overall  100 
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Research Presentation (10%). (Due December 5, 2019). Prepare an approximately 5-
minute “lightning” presentation of your final paper, during the Week 15 of the class 
(November 29).  The presentation should include a brief description of the overall topic, 
the climate adaptation elements of the topic, your key findings, and the importance of 
your findings.   
 
Suggested Outline: 

 Background:  
o Introduction/overview of the topic 
o  Why is it important?  Why should we care? 

 Context 
o Geographic, environmental, social setting, sources of information 

 Findings/results:  
o What was interesting, new, important? 
o How does this relate to key themes of the class? 

 Concluding thoughts 
o Additional research questions or recommendations for decision-makers or 

researchers 
 
To think about:  

 How can you use graphics: photos, figures, tables to illustrate your points? 
 You won’t be able to say everything about your topic.  What are the most 

important points for you to convey?  
 Don’t assume that your audience knows anything about your topic.  How can you 

tell the story of your research, in a way that informs a non-expert, a decision-
maker, your grandmother? 

 Consult the description of our advice and expectations for the final presentation, 
on the D2L website. 

 
 
Criteria Actual Possible 
Content and relevance to climate adaptation   40 
Articulation of hypothesis, demonstration of critical thinking, 
evidence of synthesis 

  40 

Clarity of visual and spoken presentation   20 
TOTAL   100 
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Final Research Paper (40%). (Due December 11, 2019). This assignment is intended 
to provide students with an opportunity to explore a research topic, or relevant program 
or policy issue, in greater analytical depth.  Students may also choose to use the final 
assignment as an opportunity to develop a full research or project proposal. The final 
research paper must be a distinct and original piece of writing which addresses a 
topic relevant to course material. The final paper should provide an in-depth 
examination of a topic related to climate change adaptation, and framed in terms of 
critical question(s) or an assessment of a contemporary policy issue or project initiative. 
 
Previously mentioned assignments (prospectus, annotated bibliography, outline with 
figure/table) are designed to assist you in making progress toward the final term paper. 
You will develop the topic, based on your individual interests.  You are strongly 
encouraged to meet with instructors, to identify topics.  
 
Aspects of the paper: 

 Demonstrate that you have synthesized information and developed an original 
analysis of information on your topic of interest. Original tables and figures will 
help demonstrate original synthesis.  

 Papers should be single-spaced, 12 point Times New Roman. 
 Recommended Length: undergraduates at least 3,000 words, maximum 4,000 

words; graduate students at least 5,000 words, maximum 6,000 words 
o References are not included in the word count. Students are expected to 

consult at least 10 sources.  
o Students are strongly encouraged to include figures, maps, tables and 

other visuals that help summarize, synthesize, and clarify the articulation 
of important findings presented in your papers. Figures, tables, maps, and 
other visuals, and associated figure titles or captions are not included in 
the word count. Undergraduate students must submit at least 2 of these 
synthesis aids. 

o Follow the bibliographic citation and reference formats for the American 
Psychological Association. See guidelines for the in the Annotated 
Bibliography exercise for further information.  

 Graduate students are expected to demonstrate substantial synthesis of 
information. Graduate writing quality and format should be on par with 
submission to a peer-reviewed journal.  

 Final papers are due no later than 6 PM on the last day of classes, December 11, 
2019. 

 Examples of well-written past papers from this class will be provided in the D2L 
site for the class 

 
To think about:  

 How can you best use graphics: photos, figures, tables to illustrate your points? 
 What organizational structure will best help you to articulate your research and 

key findings? 
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Criteria Actual Potential 
Content and relevance: Is there a clear 
link to climate change adaptation? Is the 
content interesting and compelling? Is there 
sufficient background for the reader to 
understand the topic? Does the paper 
include a discussion of key ideas, key 
points? 

 30 

Critical thinking, analysis, and new 
insights: Does the paper offer critical 
insights or original reflections? Does the 
paper offer lessons or recommendations? If 
appropriate, is there comparative analysis? 
Does the paper demonstrate a synthesis of 
ideas? 

 30 

Application of key concepts and 
literature: Is the content well supported by 
literature? Does the paper show application 
of key concepts from the literature, the 
class, the class readings? 

 20 

Presentation: writing quality, figures, 
tables: Does the paper demonstrate proper 
spelling, good grammar and sentence 
structure? Is the paper well organized? Are 
the arguments connected with good 
transitions that lead the reader logically from 
one point to the next? Is there a good flow 
between sentences? Good flow between 
paragraphs? Have you used figures and/or 
tables to illustrate key points, or to 
synthesize information? If so, do they 
convey the message in a crystal-clear 
manner? 

 20 

Total  100 
 
PLEASE NOTE: We take this deadline very seriously. For each day that the final paper 
is late, your grade will decrease by one letter grade.  
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Participation (20%) Attendance at all class sessions is required. Each unexcused 
absence will result in a reduction of one quarter of the participation grade. Make sure to 
give plenty of advanced notice for any anticipated absences. 

 Each class will present multiple opportunities for interactions. These include 
opportunities to present questions to guest speakers. Be sure to prepare 
questions, in advance, for each class.  

 Class interactions will include providing review and feedback of classmates’ 
ideas related to class exercises, and term papers.  

 An ungraded initial writing assignment will also count toward the participation 
grade. 

 You will be evaluated according to both the amount and the quality of your 
participation.  

 
Criteria Actual Possible 
Attendance   70 
Participation in class discussions; participation in question & 
answer sessions with speakers; interaction with fellow 
students 

  20 

Ungraded writing assignments   10 
TOTAL   100 
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Other Graded Writing 
 
Class synthesis paper (10%). (Due one week after the topical class session that you 
choose). Prepare a 1000-word synthesis of one of three topical classes (water 
resources [October 3], wildlife and assisted migration [October 10], forest management 
[October 24]). The synthesis should include insights from all of the following: (a) the 
readings for that class, (b) the class lecture(s) (including question-and-answer session), 
and (c) class discussion.  

 Grading will be based on your ability to synthesize information, articulate key 
points, derive your own insights. 

 With this, and all writing assignments, we expect excellent English-language 
grammar, and demonstration of critical thinking. 

 Regardless of which session you choose, the assignment is due no later than 
October 31 (Week 10). 

 
Example: 
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To think about:  

 Do not simply cut and paste text from the information source, such as an excerpt 
from the source, or the abstract of a peer-reviewed paper. 

 What is the central theme?  How does this source of information illuminate your 
research topic and your understanding of the topic?  How does this information 
relate to other sources of information?  What does it add?  Does it provide a new 
perspective?  Does it confirm what you learned from another source?   

 Can you use graphics: original figures or tables to illustrate your points?  
 
Criteria Actual Possible 
Articulation of key points   40 
Inclusion of literature as well as class presentation and 
discussion 

  20 

Development at least one original finding based on a 
synthesis of knowledge / Demonstration of critical thinking 

  20 

Overall flow of ideas and use of grammar   20 
TOTAL   100 
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Ungraded Writing 
We will occasionally require less formal writing assignments, in order to give you 
practice in writing, to share ideas and understandings with classmates and instructors, 
to process and explore concepts from class sessions and readings, and to hone ideas. 
While the writing for these assignments will not be graded, the ungraded assignments 
will count toward your class participation grade. 
 
Initial assignment:  

• What is your academic background? 
• What are your interests?  
• What do you want to get out of this class?   
• 300-500 words  
• Part of the participation grade 
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EXAMPLES OF ORIGINAL TABLES AND ADAPTED FIGURES FROM RESEARCH 
FINAL PAPERS  

Table 2: Exposure‐Outcome Pathways for southern Arizona 

Weather Event  Disease Vector  Pathway  Exposure Outcome 

increased 

nighttime 

temperatures 

kissing bug 

(Chagas disease) 

increase feeding activity; 

shorter life cycles  higher population densities of infected 

insect vectors 
higher 

temperatures 

kissing bug 

(Chagas disease) 
faster development of T. cruzi 

increased 

winter 

minimum 

temperatures 

mosquitoes 

(Dengue virus) 
northward range shifts 

increased exposure to disease 
increased 

winter 

minimum 

temperatures 

mosquitoes 

(chikungunya) 
northward range shifts 

higher 

temperatures 

mosquitoes (all 

arboviruses) 

increasing mosquito 

populations, viral replication 

rates, lower incubation times 

infectiousness increases 

higher 

temperatures 
mosquitoes  shorter reproduction cycles 

higher feeding rates and greater chance 

of transmission to humans 

higher 

temperatures 
mosquitoes  higher feeding rate 

higher chance of human‐human 

transmission during a single blood meal 

extreme 

temperature 

events 

mosquitoes  larvae are killed  infectiousness decreases 

more 

precipitation 

events 

mosquitoes  more standing water  vector populations increase 

more 

precipitation 

events 

mosquitoes 
more flushing of drainage 

channels 
vector populations decrease 

more intense 

precipitation 

events 

valley fever  increased fungal growth  fungus spreads 

drought  mosquitoes  concentrated water sources 
vector populations increase; increased 

exposure to birds for WNV 

drought  valley fever  dry soils and dust storms 
aerosolizing and spread of spores 

increase infectiousness 
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Table 2: Sensitivity of the northern diamondback terrapins and wild horses to the impacts of 
climate change. Rating scores in (parentheses) 

Sensitivity Elements Northern Diamondback 
Terrapins 

Wild Horses 

Elements from the “Climate Change Vulnerability Assessment for Species” (World Wildlife 
Fund, 2014): 

IUCN Red List Status Near Threatened (1.5) Least Concern (1) 
Geographic Range Medium (2) Small (3) 

Population Size Small (3) Small (3) 
Temperature Tolerance Low (3) High (1) 

Does the species rely on environmental 
cues for reproduction? 

Yes (3) Yes (3) 

Does the species rely on environmental 
cues for migration? 

No (1) No (1) 

Does the species rely on environmental 
cues for hibernation? 

Yes (3) No (1) 

Does the species have any strong or 
symbiotic relationships with other 

species? 

Possible (2) No (1) 

Diet Generalist-Specialist (2) Specialist (3) 
Abundance of Food Source Medium (2) Medium (2) 
Freshwater Requirements Low (1) Medium (2) 

Habitat Specialization Specialist (3) Specialist (3) 
Susceptibility to Disease Medium (2) Medium (2) 

Elements from the “Scanning the Conservation Horizon” (Glick, Stein, & Edelson, 2011): 
Hydrology Changes High (3) Medium (2) 

Wind Changes High (3) Low (1) 
Interaction with Non-Climatic Stressors 

(i.e. Habitat Degradation and Road 
Mortality) 

High (3) Low (1) 

Total Score: 37.5 30 
Average Score/Sensitivity Level: Medium-High 

Sensitivity (2.34) 
Medium Sensitivity 

(1.875) 
 

   



30 

RNR 440/540 – ASSIGNMENTS & GUIDANCE – FALL 2019   

 

Figure 1. Conceptual model of Green Infrastructure as an adaptive element  

(Matthews et al., 2015) 

Professors’ note: The student used this conceptual model as a structure for examining the climate 
adaptation potential of a particular urban area.  The student also critiqued the model.  
 
 
 
 
   



RNR 440/540 – Climate Change Adaptation – Extra Credit Exercise 
 
Grading: 5% of your grade 
 
Goal: Relate your synthesis paper topic to relevant aspects of the recent IPCC Global 
Warming of 1.5°C report. (http://www.ipcc.ch/report/sr15/)  
 

 Grading will be based on your ability to synthesize information, articulate key 
points, derive your own insights. 

 With this, and all writing assignments, use excellent English-language grammar, 
and demonstration of critical thinking. 

 The assignment is due no later than December 11, 2019 (11:59 PM). 
 
How to do it: 

1. Start with the class synthesis paper that you recently submitted, on one of three 
topics—forests & fire, wildlife & assisted migration, and water resources.   

2. Using material from Chapters 4 and 5 in the IPCC Global Warming of 1.5°C 
report, write 1,200-1,500 words on how the IPCC results relate to your synthesis 
topic. 

a. Chapter 4 is entitled “Strengthening and implementing the global 
response.” Look for the adaptation-relevant material. It has relevant 
sections on rates of adaptation change (e.g., transformational adaptation), 
land and ecosystem transitions (forests and other ecosystems show up 
here), urban and infrastructure systems (green urban infrastructure, 
sustainable urban water show up here).  Other sections focus on 
overarching adaptation options, enhancing governance, enhancing 
institutional capacities, and other relevant topics. 

b. Chapter 5 is entitled “Sustainable Development, Poverty Eradication and 
Reducing Inequalities.” It focuses on climate adaptation and sustainable 
development, and ecosystem practices, among other topics. 

3. As always, include your name, a title, relate your essay to climate change 
adaptation.  

a. Think about how the information in the 1.5°C report changes or confirms 
what you wrote in your synthesis paper.  

b. What are the new ideas in the 1.5°C report that might alter your original 
conclusions? 

i. Are there new prospects for adaptation strategies, governance, 
collaboration, and so on? 

ii. Do the barriers to and opportunities for adaptation change, given 
the 1.5°C report scenarios? 

4. Please include references and acknowledge ideas in the literature, from class 
lectures, from class discussions.  

5. Please pay attention to grammar, writing style, and clear expression of your 
ideas. 

  



 
Criteria Actual Possible 
Adaptation: demonstration of connection with 
adaptation   

 1 

Organization: clear structure, flow of evidence   1 
Development at least one original finding based on 
a synthesis of knowledge / Demonstration of critical 
thinking 

 3 

Overall  5 
 
 




