
Syllabus for ASEN/ATOC 5235:  
Introduction to Atmospheric Radiative Transfer and Remote Sensing 

University of Colorado at Boulder, Spring 2023 

Instructor: Dr. K. Sebastian Schmidt (sebastian.schmidt@lasp.colorado.edu) 
Classroom: SEEC S126  
Time: Monday and Wednesday 9:00-10:15 or online Zoom

Contact Information 
E-mail: sebastian.schmidt@LASP.colorado.edu
Office Hours:

Wednesdays, 10:15-11:15 pm SEEC N239 
…or by appointment 

Course Page 
We will use canvas, which I will populate with course content, homework assignments, etc. as the 
class progresses. 

Summary 

This course examines fundamentals of radiative transfer and remote sensing with 
primary emphasis on the Earth's atmosphere; emission, absorption and scattering by 
molecules and particles; multiple scattering; polarization; radiometry and photometry; 
basics of inversion theory; extinction- and emission-based passive remote sensing; 
principles of active remote sensing; greenhouse effect and Earth's radiative energy 
budget.  

ATOC: graduate core course. Department enforced prerequisites: one year of calculus-
based physics, and math up through differential equations. 
ASEN: recommended prerequisite: one year of calculus-based physics and math up 
through differential equations. 

Textbook:  Petty: A First Course in Atmospheric Radiation  
Additionally:  Bohren and Clothiaux: Fundamentals of Atmospheric Radiation 

Stephens: Remote Sensing of the Lower Atmosphere 
Rodgers: Inverse Methods for Atmospheric Sounding 

Further reading: 
Twomey: Introduction to the Mathematics of Inversion 
Thomas and Stamnes: Radiative Transfer in the Atmosphere and Ocean 
Wendisch and Yang: Theory of Atmospheric Radiative Transfer: a comprehensive 

introduction 
Goody and Yung: Atmospheric Radiation: Theoretical Basis 
Bohren and Huffman: Absorption and Scattering by Small Particles 
Liou: Radiation and Cloud Processes in the Atmosphere 
Chandrasekhar: Radiative transfer 



Class philosophy 
The lectures are not intended to be comprehensive. Rather, they should give you 
guidance and motivation, and thus provide a structure for your learning. I will 
emphasize the most important concepts and illustrate them with specific examples 
wherever possible. It is very important that you do the assigned reading for each week. 
Your reading, homework, programming exercises, and a project will add depth to the 
“big picture” (breadth) provided in class. In the end, the intention of the course is to 
give you the tools for solving a real-world problem in any of the covered topics, and 
present it to a scientific audience. 
 
Topics; Schedule 
We will largely follow Petty’s textbook, but also use Stephen’s book for remote sensing 
concepts. A tentative schedule of topics is provided below, but it is expected to change 
somewhat. This semester, we will be introducing a formal core, and your (the students’) 
help is solicited defining/refining the topics that should be included. Homework will 
generally be assigned on Wednesdays, and is due on Wednesdays the following week. 
Solutions will be made available online. Reading material will be assigned on Mondays, 
drawing from the textbooks, as well as research articles provided online. The course has 
a “lab” component where we learn to solve and visualize radiative transfer problems 
through publicly available code, and by writing our own code. 



Classroom Behavior 

Both students and faculty are responsible for maintaining an appropriate learning 
environment in all instructional settings, whether in person, remote or online. Those 
who fail to adhere to such behavioral standards may be subject to discipline. 
Professional courtesy and sensitivity are especially important with respect to individuals 
and topics dealing with race, color, national origin, sex, pregnancy, age, disability, creed, 
religion, sexual orientation, gender identity, gender expression, veteran status, political 
affiliation or political philosophy.  For more information, see the classroom behavior 
policy, the Student Code of Conduct, and the Office of Institutional Equity and 



Accommodation for disabilities 

If you qualify for accommodations because of a disability, please submit your 
accommodation letter from Disability Services to your faculty member in a timely 
manner so that your needs can be addressed.  Disability Services determines 
accommodations based on documented disabilities in the academic environment.  
Information on requesting accommodations is located on the Disability Services 
website. Contact Disability Services at 303-492-8671 or dsinfo@colorado.edu



Information about university policies, reporting options, and support resources can be 
found on the OIEC website. 
 
Please know that faculty and graduate instructors have a responsibility to inform OIEC 
when they are made aware of any issues related to these policies regardless of when or 
where they occurred to ensure that individuals impacted receive information about 
their rights, support resources, and resolution options. To learn more about reporting 
and support options for a variety of concerns, visit Don’t Ignore It. 
 
Religious holidays 
 
Campus policy regarding religious observances requires that faculty make every effort to 
deal reasonably and fairly with all students who, because of religious obligations, have 
conflicts with scheduled exams, assignments or required attendance. In this class, please 
let me know ahead of time if you foresee a conflict of a lecture, homework assignment 
due date, or exam ahead of time so that I can make individual arrangements.  
See the campus policy regarding religious observances for full details.  
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