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Class time: TR 11:30am to 1pm

Classroom: Murie 230

Instructor: Carmen N. Moelders, aka Nicole Mölders

Email: cmoelders@alaska.edu

Of�ce: Akasofu 309

Hours: Thursday 1-2 pm in Akasofu 319

Course Description: Introduction to Atmospheric Sciences comprises the physical, chemical and dynamical processes of the troposphere.

The governing conservation (balance) equations for trace constituents, dry air, water substances, total mass (equation of continuity),

energy (1  law of thermodynamics), entropy (2  law of thermodynamics), and momentum (Newton’s 2nd axiom) are presented and

explained. This presentation includes basics of cloud physics, and simpli�cations like the hydros�onal stability criteria are explained too. Phenomena discussed include, for instance, frontal

systens, n䬀urricanen, n⤀öhn n娀ind systems (Chinook), monsoon, El Nino Southern Oncillation (ENSO), ice fognᄀ Chemical processes taking place

in the atmosphere are analyzed based on kinetic processes, but thermodynamic equilibrium is also discussed. The discussion comprises,

among other things, photolytical and gas phase oxidation processes, aqueous chemistry, as well as gas-to-particle conversion.

Fundamentals of biogeochemical cycles (e.g., CO , H O, nitrogen, etc.) and the origin of the ozone layer are covered as well. The chapter on

radiation includes solar and terrestrial radiation, major absorbers, radiation balance, radiative equilibrium, radiative-convective
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equilibrium, basics of molecular, aerosol, and cloud adsorption and scattering. Satellite imaginary, greenhouse gases (e.g., CO , H O, CH

nH
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http://app.aaas-science.org/e/er?s=1906&lid=47903&elq=1642a499700b4580876f77738b5567ae
https://intro-atmos-sci.community.uaf.edu/about-this-class/


��������� 6\OODEXV�_�,QWURGXFWLRQ�WR�$WPRVSKHULF�6FLHQFH

KWWSV���LQWUR�DWPRV�VFL�FRPPXQLW\�XDI�HGX�V\OODEXV�"SUHYLHZBLG ��	SUHYLHZBQRQFH ��D�E����G	BWKXPEQDLOBLG ��	SUHYLHZ WUXH ����

out the equation sheet, answering the questions and being prepared to summarize the material are part of the grade. I will grade the

equation sheets, answers to questions, and the review/summary as homework.

Flipped class also means that the exercises and discussion will be in class. Classes will start with a review by a student on the reading

assignment. There will also be a question and answer session where you can seek clari�cation of the read material. Then an application

session follows based on the material covered by the reading assignment. Depending on the type of application this will be either as

individual work or in group assignments where I will work with a student or group at a time while the others work on the assignment. The

application assignments may be tailored to the three different student groups (ATM401, ATM601, CHEM601). In such cases, when one of

the groups has solved their assignment they are to join one of the other groups. In �ipped mode, I will collect the application assignments

occasionally (i.e. without prior announcement) for grading.

Suggested readings/textbooks: All reading assignments will require using

Mölders, N., Kramm, G. 2014. Lectures in Meteorology, Springer Atmospheric Sciences Series, Heidelberg
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Reading the book, watching the video and taking notes are also homework assignment, i.e. inevitable. You will not be able to �ll out the

equation sheet, answer the questionnaire that helps you to take notes, answer the comprehensive/application questions, and give the

review/summary without having done the reading. You also will not be able to seek clari�cation in the respective box of the questionnaire

that asks what you had dif�culties understanding and want clari�cation on. This part of the questionnaire is where you communicate to me,

what I should address �rst thing in class. In other words, here you give me my homework assignment to help you. Without doing the

assigned class preparation (watching the videos, reading the assigned sections, �lling out the questionnaire), you will not be able to

participate ef�ciently in the in-class application projects. The �nal examination is open book and only this book will be allowed.

Required technology software: This class has a strong online component. Students need a laptop, PC, Mac or tablet with a browser, a UAF

email address to access the questionnou r
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https://www.alaska.edu/oit/services/software-downloads/licensed-software/software-index/
https://fileinfo.com/extension/mp4
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google here. Contact OIT for support in installing the required software. Students also will need an old-fashioned (of�ine) calculator for the

exam.

Other course resources: Please realize that when students enroll in university-le srrer they m nee to em l  r eillr that are n e
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In-class presentations: You must always be able to present the material that you had to read and watch as a homework assignment in front

of the class. This means that you will not be told in advance when you will be the person who gives the review in class. It is the student’s

responsibility to be aware of and to be prepared for each assigned task when it is due. Give the person who is speaking your undivided

attention. It is not only common courtesy, but scanning through pages of notes, whispering or talking can distract, annoy, and even

intimidate students around you as well as myself. Essentially, you should treat classmates and me as you would like, and expect, to be

treated yourself.

Pop-up quizzes: There may be unannounced popup quizzes. Thfᦘ　 slibe Ā  q ql
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http://www.uaf.edu/catalog/catalog_13-14/academics/regs3.html#student_Conducthttp://
http://www.uaf.edu/catalog/current/academics/regs1.html#Grading_Options
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To get a “C” grade, 50% of the points in each category have to be earned. I will give +/- grades with the following UAF rules A 4.0, A- 3.7, B+

3.3, B 3.0, B- 2.7, C+ 2.3, C 2.0, C- 1.7, D+ 1.3, D 1.0, D- 0.7, and F 0.0, respectively. Thus, 90% and better is an A, 85-89% is A-, 77-84% is B+,

70-76% is B, 64-69% is B-, 57-63% is C+, 50-56% is C, 44-49% is C-, 40-43% is D+, 34-39% is D, 30-33% is D-, less than 30% is F. Grades of

“incomplete” will be given only in cases where an extraordinary, exceptional reason, submitted in writing by the student and judged valid by

me. See UAF policies for details.

https://intro-atmos-sci.community.uaf.edu/files/2014/06/gradingpie.jpg
http://www.uaf.edu/catalog/current/academics/regs1.html#Grading_Options
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https://intro-atmos-sci.community.uaf.edu/schedule-2/
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SCHEDULE

Introduction to Atmospheric Science

https://intro-atmos-sci.community.uaf.edu/files/2014/06/Our-Learning-Process.jpg
https://intro-atmos-sci.community.uaf.edu/
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This schedule lists what will be covered by the in-class exercises and applications, and which units you have to have done prior to the day of

class to prepare yourself for the in-class review by students, discussion of the material, and application exercises that will be done during

https://intro-atmos-sci.community.uaf.edu/files/2014/06/Our-Learning-Process.jpg
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class time. This means that prior to the day of class you will have to prepare the assigned unit. Note tha

http://intro-atmos-sci.community.uaf.edu/faq/
http://mailto:cmoelders@alaska.edu/
http://intro-atmos-sci.community.uaf.edu/schedule-2/unit-1/
http://intro-atmos-sci.community.uaf.edu/schedule-2/unit-2/
http://intro-atmos-sci.community.uaf.edu/schedule-2/unit-3/


http://intro-atmos-sci.community.uaf.edu/schedule-2/unit-4/
http://intro-atmos-sci.community.uaf.edu/schedule-2/unit-5/
http://intro-atmos-sci.community.uaf.edu/schedule-2/unit-6/
http://intro-atmos-sci.community.uaf.edu/schedule-2/unit-7/
http://intro-atmos-sci.community.uaf.edu/schedule-2/unit-8/
http://intro-atmos-sci.community.uaf.edu/schedule-2/unit-9/
http://intro-atmos-sci.community.uaf.edu/schedule-2/unit-10/
http://intro-atmos-sci.community.uaf.edu/schedule-2/unit-11/
https://intro-atmos-sci.community.uaf.edu/files/2014/06/review_unit1_to_8.pdf
http://intro-atmos-sci.community.uaf.edu/schedule-2/unit-12/
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Thursday,
10-11

Week 8,
Tuesday,
10-16

Application of radiation in remote sensing unit 13

Week 8,
Thursday,
10-18

Basic concepts of atmospheric chemistry unit 14

Week 9,
Tuesday,
10-23

Troposhperic and stratospheric gasphase chemistry unit 15

Week 9,
Thursday,
10-25

Aqueous phase chemistry unit 16

Week 10,
Tuesday,
10-30

Aerosols and biogeochemical cycles unit 17

Week 10,
Thursday,
11-1

Vorticity and Navier Stokes equation unit 18

Week 11,
Tuesday,
11-6

Scale analysis and balanced �ows unit 19

Week 11,
Thursday,
11-8

Thermal wind, advection, and primitive equations unit 20

Week 12,
Tuesday,
11-13

Waves and Bjerknes polar frontal model unit21

Week 12, Conveyor belt model unit22

http://intro-atmos-sci.community.uaf.edu/schedule-2/unit-13/
http://intro-atmos-sci.community.uaf.edu/schedule-2/unit-14/
http://intro-atmos-sci.community.uaf.edu/schedule-2/unit-15/
http://intro-atmos-sci.community.uaf.edu/schedule-2/unit-16/
http://intro-atmos-sci.community.uaf.edu/schedule-2/unit-17/
http://intro-atmos-sci.community.uaf.edu/schedule-2/unit-18/
http://intro-atmos-sci.community.uaf.edu/schedule-2/unit-19/
http://intro-atmos-sci.community.uaf.edu/schedule-2/unit-20/
http://intro-atmos-sci.community.uaf.edu/schedule-2/unit-21/
http://intro-atmos-sci.community.uaf.edu/schedule-2/unit-22/


http://intro-atmos-sci.community.uaf.edu/schedule-2/unit-23/
http://intro-atmos-sci.community.uaf.edu/schedule-2/unit-24/
https://intro-atmos-sci.community.uaf.edu/review-unit-1/
https://intro-atmos-sci.community.uaf.edu/review-part-2/
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