
 

 

ERTH 2800 

Our Evolving Atmosphere 

Department of Earth Sciences 

 

Syllabus 

Instructor and Course Information 

• Professor:  

• Office:  

• Contact:  

• Availability:  

• Room:  

• Times:  

 

Course Description 

An introduction to key concepts in atmospheric sciences. Topics will cover a wide range of 

temporal and spatial scales, providing an understanding of everything from local meteorology to 

global climate evolution. Lectures will cover: 

• Composition and structure of the atmosphere 

• Energy distribution and balance 

• Clouds and precipitation 

• Atmospheric circulation 

• Weather systems and variability 

• Global climate change 

 

Course Objectives 

• Understand the mechanisms that drive weather and climate 

• Understand the causes and consequences of climate change 

• Know how to apply the fundamentals of atmospheric sciences to unique environments 

 

Course Materials 

• Textbook: Meteorology Today 13th ed. by Ahrens & Henson (hardcopy or online) 

• Computer 

• Spreadsheet software (Excel, Google Sheets, etc) 

 

Course Requirements and Grading 

• Exam 1: Short answer exam that covers about the first half of course material 

• Exam 2: Short answer exam that covers all course material 

• Homework: There will be three homework assignments throughout the semester based 

on topics covered in lecture. They will require use of spreadsheet software. Each 

homework will be assigned two weeks before the due date. 

• Project: The goal of this project is to apply the concepts you learned about in the course 

to predict past and future climate change in a region of interest. The 1-page report should 

include two main sections: 1) a description and explanation of the present-day climate in 



 

 

the region and 2) the expected climate change in the region at 2100 and the reasons for 

the difference in climate relative to present-day. 

• Participation: Participation includes attending class, engaging in class discussions, and 

completing assignments.  

• Extra Credit: Read the Technical Summary of the IPCC report. Then, write a 1-page 

summary about a topic discussed in the Technical Summary that was not discussed in 

class. I will add up to 2-points to your final grade for a thoughtful and well written extra 

credit assignment. 

 

Due Dates and Late Policy 

All course due dates will be provided well in advance through lecture, email, and on HuskyCT. 

Assignments should be submitted through HuskyCT. Late assignments will not be accepted 

without a valid excuse. Please contact me before the assignment due date if you will be unable to 

turn in your assignment on time. 

 

Feedback and Grades 

I will make every effort to provide feedback and grades within a few weeks after the due date. 

To keep track of your performance in the course, refer to My Grades in HuskyCT. 
 

You may discuss homework assignments with each other but make sure that your final answers 

are in your own words. You should not collaborate on the exams. They are meant to reflect your 

knowledge. Evidence of cheating will result in a zero on the assignment. Please review the 

library’s Plagiarism Resources. 

 

Course Components Weight 

Exam 1 20% 

Exam 2 25% 

Homework 25% 

Project 20% 

Participation 10% 

 

Grading Scale: 

 

Grade Letter Grade GPA 

93-100 A 4.0 

90-92 A- 3.7 

87-89 B+ 3.3 

83-86 B 3.0 

80-82 B- 2.7 

https://lib.uconn.edu/services/ask/get-help/writing/plagiarism-resources/
https://lib.uconn.edu/services/ask/get-help/writing/plagiarism-resources/


 

 

77-79 C+ 2.3 

73-76 C 2.0 

70-72 C- 1.7 

67-69 D+ 1.3 

63-66 D 1.0 

60-62 D- 0.7 

<60 F 0.0 

 

Course Topics 

• Introduction 

o Syllabus 

o Target audience 

o Course expectations 

o Value of atmospheric sciences 

• Composition and Structure (Chapter 1 of Ahrens and Henson) 

o History of Meteorology 

o Earth History 

o Atmospheric composition 

o Atmospheric layers 

• Energy Balance (Chapter 2 of Ahrens and Henson) 

o Types of energy 

o Heat capacity 

o Latent and specific heat 

o Conduction 

o Convection 

o Electromagnetic radiation 

o Energy balance 

o Space weather 

• Seasons and days (Chapter 3 of Ahrens and Henson) 

o Distribution of radiation 

o Earth’s rotation on axis 

o Earth’s rotation around the sun 

o Seasonality 

o Diurnal cycle 

o Temperature measurement 

• Humidity (Chapter 4 of Ahrens and Henson) 

o Hydrologic cycle 

o Evaporation 

o Condensation 

o Saturation 

o Types of humidity 

• Condensation (Chapter 5 of Ahrens and Henson) 



 

 

o Cloud condensation and ice nuclei 

o Cloud formation 

o Types of fog 

o Types of clouds 

o Satellites 

• Stability (Chapter 6 of Ahrens and Henson) 

o Adiabatic process 

o Adiabatic and environmental lapse rates 

o Types of stability 

o Convective clouds 

o Types of lifting 

• Precipitation (Chapter 7 of Ahrens and Henson) 

o Rain droplets 

o Collision-Coalescence process 

o Bergeron process 

o Rain 

o Snow 

o Hail 

o Precipitation measurements 

• Wind – Forces (Chapter 8 of Ahrens and Henson) 

o Pressure gradient force 

o Thermal circulation 

o Weather maps 

o Coriolis force 

o Frictional force 

o Centrifugal force 

o Geostrophic, gradient, and surface winds 

• Wind – Small scale (Chapter 9 of Ahrens and Henson) 

o Scales of motion 

o Viscosity 

o Eddies and turbulence 

o Wind-surface interactions 

o Sea and mountain breezes 

o Wind measurements 

• Wind – Large scale (Chapter 10 of Ahrens and Henson) 

o Aqua planet 

o Intertropical convergence zone 

o Hadley, Ferrel, and Polar cells 

o Jet streams 

o Short waves and long waves 

o Upper ocean circulation 

o El Nino Southern Oscillation 

• Air Masses (Chapter 11 of Ahrens and Henson) 

o Air mass types 

o Air mass sources 

o Air-surface exchange 



 

 

o Surface fronts 

o Upper air fronts 

• Mid-latitude Cyclones (Chapter 12 of Ahrens and Henson) 

o Cyclogenesis 

o Intensification 

o Dissipation 

o Formation regions 

o Jet stream regions 

o Vorticity advection 

• Severe Weather (Chapter 14, 15, and 16 of Ahrens and Henson) 

o Thunderstorm types and formation 

o Lightning 

o Tornadoes 

o Cyclostrophic wind 

o Tropical cyclones 

• Weather Forecasting (Chapter 13 of Ahrens and Henson) 

o Weather models 

o Input data 

o Forecast types 

o Forecast skill 

• Climate Change (Chapter 17 and 18 of Ahrens and Henson) 

o Past climate proxies 

o Solar, tectonic, and orbital forcings 

o CO2-temperature relationship 

o Natural variability 

o Anthropogenic forcing 

o Greenhouse gases 

o Aerosols 

o Polar amplification 

o Future paths 

o Sea level change 

o Connecting past to future 

 

Resources for Students Experiencing Distress 

The University of Connecticut is committed to supporting students in their mental health, their 

psychological and social well-being, and their connection to their academic experience and 

overall wellness. The university believes that academic, personal, and professional development 

can flourish only when each member of our community is assured equitable access to mental 

health services. The university aims to make access to mental health attainable while fostering a 

community reflecting equity and diversity and understands that good mental health may lead to 

personal and professional growth, greater self-awareness, increased social engagement, enhanced 

academic success, and campus and community involvement.  

 Students who feel they may benefit from speaking with a mental health professional can 

find support and resources through the Student Health and Wellness-Mental Health (SHaW-MH) 

office. Through SHaW-MH, students can make an appointment with a mental health professional 

https://counseling.uconn.edu/
https://counseling.uconn.edu/


 

 

and engage in confidential conversations or seek recommendations or referrals for any mental 

health or psychological concern.  

 Mental health services are included as part of the university’s student health insurance 

plan and also partially funded through university fees. If you do not have UConn’s student health 

insurance plan, most major insurance plans are also accepted. Students can visit the Student 

Health and Wellness-Mental Health located in Storrs on the main campus in the Arjona Building, 

4th Floor, or contact the office at (860) 486-4705, or https://studenthealth.uconn.edu/ for services 

or questions. 

 

Accommodations for Illness or Extended Absences  

Please stay home if you are feeling ill and please go home if you are in class and start to feel ill.  

If illness prevents you from attending class, it is your responsibility to notify me as soon as 

possible. You do not need to disclose the nature of your illness, however, you will need to work 

with me to determine how you will complete coursework during your absence. 

 If life circumstances are affecting your ability to focus on courses and your UConn 

experience, students can email the Dean of Students at dos@uconn.edu to request support.  

Regional campus students should email the Student Services staff at their home campus to 

request support and faculty notification.  

 

Classroom Guidelines 

As a member of the University of Connecticut student community, you are held to certain 

standards and academic policies. In addition, there are numerous resources available to help you 

succeed in your academic work. Review these important standards, policies and resources, which 

include: 

• The Student Code 

• Academic Integrity 

• Resources on Avoiding Cheating and Plagiarism 

• Copyrighted Materials 

• Credit Hours and Workload 

• Netiquette and Communication 

• Adding or Dropping a Course 

• Academic Calendar 

• Policy Against Discrimination, Harassment and Inappropriate Romantic Relationships 

• Sexual Assault Reporting Policy 

 

Students with Disabilities 

The University of Connecticut is committed to protecting the rights of individuals with 

disabilities and assuring that the learning environment is accessible.  If you anticipate or 

experience physical or academic barriers based on disability or pregnancy, please let me know 

immediately so that we can discuss options. Students who require accommodations should 

contact the Center for Students with Disabilities, Wilbur Cross Building Room 204, (860) 486-

2020 or http://csd.uconn.edu/. 

 

Software/Technical Requirements 

The software/technical requirements for this course include: 

https://nam10.safelinks.protection.outlook.com/?url=https%3A%2F%2Fcounseling.uconn.edu%2F&data=02%7C01%7Csuzanne.lafleur%40uconn.edu%7C8de70653941b46a391c008d82eaa9de5%7C17f1a87e2a254eaab9df9d439034b080%7C0%7C0%7C637310657616301680&sdata=sV755zd9%2F4RCEkS3OHYwdjGjGkZRLNVdHklZLtnhHSI%3D&reserved=0
https://nam10.safelinks.protection.outlook.com/?url=https%3A%2F%2Fcounseling.uconn.edu%2F&data=02%7C01%7Csuzanne.lafleur%40uconn.edu%7C8de70653941b46a391c008d82eaa9de5%7C17f1a87e2a254eaab9df9d439034b080%7C0%7C0%7C637310657616301680&sdata=sV755zd9%2F4RCEkS3OHYwdjGjGkZRLNVdHklZLtnhHSI%3D&reserved=0
https://nam10.safelinks.protection.outlook.com/?url=https%3A%2F%2Fcounseling.uconn.edu%2F&data=02%7C01%7Csuzanne.lafleur%40uconn.edu%7C8de70653941b46a391c008d82eaa9de5%7C17f1a87e2a254eaab9df9d439034b080%7C0%7C0%7C637310657616301680&sdata=sV755zd9%2F4RCEkS3OHYwdjGjGkZRLNVdHklZLtnhHSI%3D&reserved=0
https://onlinestudent.uconn.edu/learn--more/#POL
http://csd.uconn.edu/


 

 

• HuskyCT/Blackboard (HuskyCT/ Blackboard Accessibility Statement, HuskyCT/ 

Blackboard Privacy Policy) 

• Adobe Acrobat Reader (Adobe Reader Accessibility Statement, Adobe Reader Privacy 

Policy) 

• Microsoft Office (free to UConn students through uconn.onthehub.com) (Microsoft 

Accessibility Statement, Microsoft Privacy Statement) 

 

Help 

Technical and Academic Help provides a guide to technical and academic assistance. 

 This course uses the learning management platform, HuskyCT. If you have difficulty 

accessing HuskyCT, you have access to the in person/live person support options available 

during regular business hours through the Help Center.  You also have 24x7 Course Support 

including access to live chat, phone, and support documents. 

 

Student Technology Training 

Student technology training is now available in a new HuskyCT short course created by students 

for students. It will prepare you to use the IT systems and services that you will use 

throughout your time at UConn, whether learning online or on-campus.  It is available at 

https://lms.uconn.edu/ultra/courses/_80016_1/cl/outline . 

 

Evaluation of Course Experience 

Students will be given an opportunity to provide feedback on their course experience and 

instruction using the University's standard procedures, which are administered by the Office of 

Institutional Research and Effectiveness (OIRE). 

 The University of Connecticut is dedicated to supporting and enhancing teaching 

effectiveness and student learning using a variety of methods. The Student Evaluation of 

Teaching (SET) is just one tool used to help faculty enhance their teaching. The SET is used for 

both formative (self-improvement) and summative (evaluation) purposes. 

  Additional informal formative surveys and other feedback instruments may be 

administered within the course. 

http://www.blackboard.com/Platforms/Learn/Resources/Accessibility.aspx
http://www.blackboard.com/footer/privacy-policy.aspx
http://www.blackboard.com/footer/privacy-policy.aspx
http://www.adobe.com/products/acrobat/readstep2.html
http://www.adobe.com/accessibility/products/reader.html
http://www.adobe.com/privacy.html
http://www.adobe.com/privacy.html
https://uconn.onthehub.com/
http://www.microsoft.com/enable/microsoft/mission.aspx
http://www.microsoft.com/enable/microsoft/mission.aspx
https://privacy.microsoft.com/en-us/privacystatement/
https://onlinestudent.uconn.edu/frequently-asked-questions/
http://huskyct.uconn.edu/
http://helpcenter.uconn.edu/
http://www.ecampus24x7.uconn.edu/
https://lms.uconn.edu/ultra/courses/_80016_1/cl/outline
http://www.oire.uconn.edu/
http://www.oire.uconn.edu/

