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Fall 2018  CHMY 595 Atmospheric Chemistry (3 credits) 
 

Instructor: Professor Lu Hu 

Office Location: CHEM 013 

Phone/Email: 406-243-4231 / lu.hu@mso.umt.edu 

Office hours: By appointment 

Day, time, & place of class meetings: Wednesday and Friday 2:30 to 3:45 pm, CHEM 204  

NOTE: first 3 weeks do not have a normal schedule due to the educational flight 

Course prerequisites: college chemistry and calculus, or equivalent 

 

Required & recommended materials 

Daniel Jacob, Introduction to Atmospheric Chemistry, Princeton University Press, 2002 

(Required) 

John Seinfeld and Spyros Pandis, Atmospheric Chemistry and Physics: From Air Pollution to 

Climate Change, Wiley, 2016 (Recommended)  

Books available at most bookstores. UMT library has a copy of the Seinfeld and Pandis.  

E-versions are available at:  

http://acmg.seas.harvard.edu/people/faculty/djj/book/ 

UMT library has online access to the Seinfeld and Pandis.  

 

Course Description 

"Trees cause more pollution than automobiles do." -- Ronald Reagan 

Is it really true? Don’t we want more ozone because the ozone layer is being depleted? What is 

the debate over the booming U.S. fracking activities? In this course, we will gain an 

understanding of the factors governing the changing chemical makeup of the atmosphere. We 

will explore the interplay between natural processes and human activities in terms of air 

pollution, stratospheric ozone depletion, and chemical forcing of climate. 

 

This course will discuss basic concepts in physics and chemistry of the atmosphere. We will 

study how air pollutant is created, how it moves and how it can be removed. We will also focus 

on specific air pollution issues such as photochemical smog, acid rain, ozone hole, and discuss 

their impacts on human health and climate change.  

 

This course will also involve a component of aircraft observations for trace species and 

meteorological parameters. Students will visit a state-of-the-science flying laboratory at the 

National Center for Atmospheric Research (NCAR) in Boulder, Colorado in early September. 

The overall goal of this 2-day field trip is to provide students 1) exposure to mission design and 

flight planning to test specific hypotheses with a given aircraft research payload, 2) experience 

working in teams to interpret experimental data from multiple instruments, and 3) information on 

best practices in experimental strategies and procedures to tackle various global and regional 

atmospheric chemistry and air quality problems. Students will analyze the collected data over the 

course of the semester.  

 

Course Outcomes 

Upon completing this course, you will be able to 

http://acmg.seas.harvard.edu/people/faculty/djj/book/
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- Explain the role of the atmosphere in the Earth system and the interactions between 

different Earth system components. 

- Obtain a basic understanding of chemical kinetics. 

- Summarize Earth atmosphere’s evolution, and the history of atmospheric chemistry. 

- Explain fundamental processes governing the variation of atmospheric composition at 

variety of scales. 

- Apply this knowledge to a variety of phenomenon about atmospheric pollution and 

climate change. 

- Answer those questions posed on the course description. 

- Explain key aspects of aircraft mission design and flight planning. 

- Interpret a small suite of aircraft observations and present the results. 

 

Definition of Grades 

A 4.0 • Represents achievement that is outstanding relative to the level necessary to 

meet course requirements. 

• Student comes to class prepared and contributes readily to the conversation but 

does not dominate it. 

• Demonstrates excellent preparation: has sought out additional information other 

than that presented in class or lectures. 

• Combines pieces of the discussion to further the group’s understanding of goals. 

• Demonstrates ongoing very active involvement. 

B 3.0 • Represents achievement that is significantly above the level necessary to meet 

course requirements.  

• Demonstrates good preparation: has thought through the implications of lecture 

material and other resources. 

• Contributes well to discussion in an ongoing way: responds to other students' 

points, thinks through own points, questions others in a constructive way. 

• Demonstrates consistent ongoing involvement. 

C 2.0 • Represents achievement that meets the course requirements in every respect.  

• Demonstrates adequate preparation: knows the basics of any assigned reading, 

but does not show evidence of trying to interpret or apply information. 

• Offers straightforward information (e.g., straight from the lecture or reading), 

without elaboration or very infrequently. 

• Does not offer to contribute to discussion, but contributes to a moderate degree 

when called on. 

• Demonstrates sporadic involvement in the discussions. 

• Alternatively, student participates but in a problematic way: talks too much, 

rambles, or interrupts others. 

D 1.0 • Represents achievement that is worthy of credit even though it fails to meet 

fully the course requirements  

• Present, not disruptive. 

• Tries to respond when called on but does not offer much. 

• Demonstrates very infrequent involvement in discussion. 

F • Represents failure (or no credit) and signifies that the work was either (1) 

completed but at a level of achievement that is not worthy of credit or (2) was 

not completed and there was no agreement between the instructor and the 
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student that the student would be awarded an I (see also I). 

I  • (Incomplete) Assigned at the discretion of the instructor when, due to 

extraordinary circumstances, e.g., hospitalization, a student is prevented from 

completing the work of the course on time. Requires a written agreement 

between instructor and student. 
 

Your final course grade will be based on 

  Homework    50% 

 Midterm Exam   10% 

 Final Exam    10% 

 Aircraft observations    30%  

  Breakdowns for the aircraft observations 

• Participation in Research Flights and associated flight planning: 30% 

• Data analysis and Science Team Meeting discussion: 30% 

• Poster presentation of aircraft data: 40% 

 

Course Calendar 

 

First 3 weeks: Aug. 27- Sept. 14 

 

Date/Time Where Topic 

Mon 8/27 4-5:00 CHEM 204  General Overview  

Tues 8/28, 10-11:30? TBD Overview of FRAPPE flight patterns and 

corresponding science objectives 

Wed 8/28, 2:30-3:45 CHEM 204 Flight planning, Aeros and field catalog  

Thurs 8/30, 10-1PM TBD Overview of Front Range Circulation 

Fridays 8/31, 2:30-

3:45 

CHEM 204 Students present potential flight plan to get 

preliminary feedback 

Tues 9/4, 10-12 TBD Student meet pilots and present preliminary 

ideas for flight 

plans – Pilots explain how they develop 

final flight plans. 

Wed 9/5, 2:30-3:45 CHEM 204 Brief forecast briefing. 

Thur 9/6, 9-3 EF1 X-chat 

Friday 9/7, 2:30-3:45 CHEM 204 Students present potential flight plan to get 

preliminary feedback 

Mon 9/10, 10-12  Brief forecast briefing. 

Tues 9/11, 9-3 EF2 X-chat 

Wed 9/12, 10-11:30  Forecast briefing 

Thur 9/13 EF3  

Friday 9/14 NCAR ACOM and Mesa  

 

Alternatively, we will need a few longer sessions for W and F 2:30-4:30 in the first 3 weeks. 

This will be discussed in our first meeting at 4pm on 8/27. 
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Tentative Schedule after 9/14 on Wednesdays and Fridays 

Location at CHEM204 

Date/Time Topic 

9/19-9/21 Overview, history of atmosphere  

9/26-9/28 Atmospheric radiation 

10/3-10/5 Atmospheric composition, Geochemical cycles 

10/10-10/12 Box model 

10/17-10/19  Chemical kinetics 

10/24-10/26 Stratospheric chemistry and ozone hole 

10/31 Midterm exam 

11/2 Science meeting on Aircraft observation 

11/7-11/9 Tropospheric chemistry 

11/14-11/16 Sink, removal processes, Emission source 

11/21 Student Travel Day – No Classes 

11/28-11/30 Pollution transport 

12/3-12/7 Poster presentation on aircraft observation 

12/5-12/7 Air pollution control, health effect, regulatory, climate  

12/10-12/14 Final exam (exact date/time to be announced) 

 

 


