
Orientation: Physics of 
Atmospheres and Oceans I 
(Thermodynamics!)
ATM/OCN 330

Instructor: Dr. Mayra I. Oyola-Merced (pronouns: she/her/hers)
Assistant Professor
TA: Miguel Bernardez (pronouns: he/him/his)
Department of Atmospheric and Oceanic Sciences
University of Wisconsin - Madison



Let’s get to know each other
1. Rollcall
2. Let’s use our smartphones 

and/or laptops, please visit 
https://ahaslides.com/ATMS330
or use the QR code on the right

3. Just follow the prompts on the 
screen and we will answer 
some questions

4. The answers are anonymous, 
so no pressure!

Getting to know each other!

https://ahaslides.com/ATMS330


Dr. Mayra Oyola-
Merced

Assistant Professor
Atmospheric and Oceanic 

Sciences
UW-Madison 
📍Madison, WI

• BS in Physics and Atmospheric Sciences
University of Puerto Rico, Mayaguez

• PhD in Atmospheric Sciences (Physics) 
Howard University, Washington, DC

• Previous Jobs
NASA Jet Propulsion Laboratory, Pasadena, California
Naval Research Laboratory, Monterey, California

• Visiting Scientist at SUNY Albany and NOAA HQs
• Research: Satellite Remote Sensing of Earth and other 

planets, Earth’s Climate, Tropical Meteorology, Air 
Quality Global Navigational Satellite Systems 

• Hobbies: Fitness, traveling, hiking, fishing, camping, 
writing, martial arts.

About me: I am the first person of my family to attend 
college, although I decided to be a scientist at age 5. My 
life-long dream was to work for NASA, but I also wanted to 
save the environment from pollution and protect my 
family from hurricanes. 



Let’s discuss our rules of engagement!
Class Syllabus:
https://tinyurl.com/3py2kejz

Getting to know each other!



Welcome to Atmospheric Physics 1

Getting to know each other!

Source: WMO

It focuses on how to 
represent physical processes 
in the atmosphere, such as 
those triggered by 
thermodynamics and 
radiation, resulting in the 
formation of clouds and 
precipitation.
Atmospheric physics is a 
vital part of a weather 
forecast model and is often 
referred to as the physical 
parametrization.



What is Thermodynamics?
Thermodynamics is a 
branch of physics that 
deals with heat, work, 
and temperature, and 
their relation 
to energy, entropy, and 
the physical properties 
of matter and radiation

Chapter 0: Basic Definitions



What is Atmospheric Thermodynamics?

It’s the study of heat-to-
work transformations (and their 
reverse) that take place in the 
earth's atmosphere and manifest 
as weather or climate. 
Atmospheric thermodynamics use 
the laws of classical 
thermodynamics, to describe and 
explain such phenomena as the 
properties of moist air, the 
formation of clouds, atmospheric 
convection, boundary layer 
meteorology, and vertical 
instabilities in the atmosphere.

Chapter 0: Basic Definitions
Fiehn, 2017



Question: What is more efficient, a 
car engine or the atmosphere?



Homework 1/Lab 1



Homework/Lab 1: 
Part I
• During the lab period, you will get together in groups of 3
• Each group will pick and negotiate a unique atmospheric/oceanic area 

from the following slides. In case of multiple groups interested in the 
same topic, you will need to negotiate it with your classmates.

• Once you select the topic, you will create one of the following: a 
(standard) group presentation, video, social media campaign, podcast 
episode, etc. (be creative!) of collectively of 7-10 mns on your selected 
topic. The presentation/recording shall cover:



Homework/Lab 1: 
Part I (Cont)
1. Briefly describe the area of interest
2. How is the study and application of thermodynamics applied in that 

area?
3. How is the study and application of thermodynamics important in that 

area?
4. Instrumentation and/or techniques can be used to study the 

thermodynamic elements of that area
5. Societal implications of studying (or not studying) that research area?



Homework/Lab 1: 
6. Find a professor in the building, CIMSS/SSEC colleague, graduate 
student, and ask them for a quote on how the study of thermodynamics 
was or is important in their respective area of research. (Your instructors 
do not count)
7. Any references (images, text, accessed pages, etc.) need to be provided 
to the instructor in a separate document using AMS Reference Format.
Part II:
1. Individually, each student will write a white paper (one pager 

explanation) explaining what do you expect to get out of this course 
that may be relevant to your career goals.



Homework/Lab 1: 
• You get to work during the Lab period on Friday (8:50 to 10:45 am in 

1411) and during the week on the project. After groups and topics are 
assigned, you can stay in the room, or go anywhere else on campus to 
work.

• Computers on 1411 are available for you during the Lab period and 
when classes are not taking place there.

• Groups will be expected to present their final product during the first 
portion of the 16 September Lab. Everyone needs to participate!

• This is a fun assignment with the intention you work together and get to 
know each other. Have fun, be creative and be yourself!



Topics: 
Mid-Latitude 

Severe 
Weather

Air Quality

Climate 
Change

Aviation

Numerical 
Weather 

Prediction

Planetary 
Atmospheres 
(other than 

Earth)

Mid-Latitude 
Winter 

WeatherDay to Day 
Forecasting

Tropical 
Cyclones

El Niño/Niña 

Ocean Physics




